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ABSTRACT
Star formation activity depends on galactic-scale environments. To understand the
variations in star formation activity, comparing the properties of giant molecular
clouds (GMCs) among environments with different star formation efficiency (SFE)
is necessary. We thus focus on a strongly barred galaxy to investigate the impact of
the galactic environment on the GMCs properties, because the SFE is clearly lower
in bar regions than in arm regions. In this paper, we present the 12CO(1− 0) observa-
tions toward the western bar, arm and bar-end regions of the strongly barred galaxy
NGC 1300 with ALMA 12-m array at a high angular resolution of ∼40 pc. We detected
GMCs associated with the dark lanes not only in the arm and bar-end regions but
also in the bar region, where massive star formation is not seen. Using the CPROPS
algorithm, we identified and characterized 233 GMCs across the observed regions.
Based on the Kolmogorov-Smirnov test, we find that there is virtually no significant
variations in GMC properties (e.g., radius, velocity dispersion, molecular gas mass,
and virial parameter) among the bar, arm and bar-end region. These results suggest
that systematic differences in the physical properties of the GMCs are not the cause
for SFE differences with environments, and that there should be other mechanisms
which control the SFE of the GMCs such as fast cloud-cloud collisions in NGC 1300.
Key words: ISM: clouds – ISM: structure – galaxies: star formation – galaxies:
structure
1 INTRODUCTION
It is important to investigate the relation between star for-
mation rate (SFR) and gas density in the context of galaxy
evolution. This relation describes how efficiently galaxies
convert their gases into stars. Previous studies on the Milky
Way and nearby disc galaxies show that there is a tight cor-
relation between the SFR and the surface density of molec-
ular gas; ΣSFR ∝ ΣNH2 , where the index N is between 1 and
2 (e.g., Kennicutt 1998; Bigiel et al. 2008; Schruba et al.
2011). However, variations in the relation have been found;
star formation activity changes among galactic-scale envi-
ronments, and the gas surface density is not the only factor
controlling the star formation. Momose et al. (2010) mea-
sured the star formation efficiency (SFE = ΣSFR/ΣH2) in a
barred galaxy of NGC 4303 at a spatial resolution of 500 pc
and reported that the SFEs in the arm regions are about two
times higher than those in the bar regions (see also Yajima
? E-mail: fmaeda@kusastro.kyoto-u.ac.jp
et al. 2019). Such variations of the SFE with environments
are reported for other nearby galaxies and the Milky Way
(e.g., Watanabe et al. 2011; Leroy et al. 2013; Longmore
et al. 2013; Hirota et al. 2014; Usero et al. 2015; Gallagher
et al. 2018), but physical mechanism which controls the SFE
within galaxies is still unclear.
To understand the variation of the SFE, it is important
to unveil the properties of giant molecular clouds (GMCs)
where star formation occurs. In particular, comparing the
GMC properties among environments with different SFEs is
necessary. In the Milky Way, GMCs’ mass, size, and veloc-
ity dispersion are typically ∼ 104−6 M, ∼ 20 − 100 pc, and
2 − 10 km s−1, respectively (e.g., Solomon et al. 1987; Heyer
et al. 2009). In recent years, thanks to high sensitive inter-
ferometers, extragalactic GMCs can be observed at a high
angular resolution of 20∼50 pc; e.g., M51 (Colombo et al.
2014), M83 (Hirota et al. 2018), PHANGS survey (A. K.
Leroy et al. 2019, in preparation). For example, Hirota et al.
(2018) investigated GMC properties in an intermediate-type
barred galaxy of M83 where the SFE in the bar regions is
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about two times smaller than that in the arm regions. They
found the virial parameter, which is a measure for gravi-
tational binding of GMCs, in the bar (∼1.6) is larger than
that in the arm (∼1.0). This result is consistent with the idea
that the many clouds in the bar are gravitationally unbound
which makes the SFE low (see also Egusa et al. 2018). How-
ever, only a few such studies on the relation between GMC
properties and the variation of star formation activity with
environments are made so far.
A strongly barred galaxy is a suitable laboratory for
studying the impact of the galactic environments on the
GMCs properties, because the absence of star formation
is clearly seen in bar regions; remarkable dust lane is seen
in the bar regions without prominent Hii regions, while in
the arm regions Hii regions are associated with dust lanes.
In this study, therefore, we focus on a nearby prototype
strongly barred galaxy of NGC 1300 (Fig. 1). Maeda et al.
(2018) carried out 12CO(1 − 0) observations toward the bar
and arm region of NGC 1300 with a single dish telescope
of Nobeyama 45-m telescope. They find that the ΣH2 in
the bar region is comparable to that in the arm region
(ΣH2 ∼ 10 M pc−2 ), indicating the star formation activ-
ity in the bar region is clearly suppressed.
In this paper, we report 12CO(1−0) observations toward
the western bar, arm, and bar-end regions in NGC 1300 at a
high angular resolution of ∼40 pc with Atacama Large Mil-
limeter/submillimeter Array (ALMA). Our main goals are
to measure the properties of GMCs and investigate whether
there are differences in the properties with environments. In
addition, we compare the properties of GMCs in NGC 1300
with those in a normal spiral galaxy. As pointed out by
Hughes et al. (2013), for comparison with different data
cubes, it is essential to match the spatial and spectral res-
olution and line sensitivity to minimize observational bias.
In this study, we compare the properties of GMCs in spiral
arms of proto-type spiral galaxy of M51 by Colombo et al.
(2014, C14) because the spatial resolution and line sensitiv-
ity are mostly comparable to those of our observations.
This paper is structured as follows: In Section 2, we de-
scribe the CO(1 − 0) observations and data reduction. The
resultant CO(1 − 0) distribution is presented in Section 3.
In Section 4, we summarize the method used to identify
GMCs. The basic properties of the GMCs and examination
of the variations of GMC physical properties with environ-
ments are described in Section 5. In Sections 6 and 7, we
examine scaling relations and mass spectra of the GMCs.
In Section 8, we discuss what physical mechanism controls
the SFE of the GMC. Our conclusions are presented in Sec-
tion 9. We discuss the reliability of the measurements of the
GMC properties in Appendix A. The catalog of GMCs we
identified is presented in Appendix B. Table 1 summarizes
parameters of NGC 1300 adopted throughout this paper.
2 OBSERVATIONS AND DATA REDUCTION
We carried out 12CO(1 − 0) line observations of NGC 1300
on 2017 December 30 and 2018 January 6, 7, 13, and
16 with ALMA (program ID: 2017.1.00248.S, PI = F.
Maeda). To cover the regions observed with 12CO(1 −
0) by Maeda et al. (2018), two pointings were cen-
tered at (RA,Dec) = (3h19m37s.435,−19◦24′33′′.24) and
3h19m30s35s40s45s50s
RA (J2000)
26'
25'
24'
-19°23'
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Figure 1. V-band image of NGC 1300 taken with F555W fil-
ter on Advanced Camera for Surveys (ACS) of the Hubble Space
Telescope (HST). We obtained this image from the Hubble Legacy
Archive (https://hla.stsci.edu/). Green circles represent field
of views (FoVs; HPBW = 54′′φ) observed with ALMA (see Sec-
tion 2).
Table 1. Adopted parameters of NGC 1300
Parameter Value
Morphology∗ SB(s)bc
Center position (J2000.0)† 03h19m41s.036
−19◦24′40′′.00
Inclination§ 50◦.2
Distance‡ 20.7 Mpc
Linear scale 100 pc arcsec−1
∗ Sandage & Tammann (1981)
† The peak of Fig. 1.
§ England (1989)
‡ We adopted the systemic velocity with corrections for
the Virgo cluster, the Great Attractor, and the Shapley
concentration of 1511 km s−1 (Mould et al. 2000) and
the Hubble constant of 73 km s−1 Mpc−1.
(3h19m36s.326,−19◦24′01′′.42) in J2000 as shown with the
green circles in Fig. 1. The ALMA primary beam for the
12-m array is 54′′ at HPBW.
The ALMA observations were taken during five sepa-
rated periods with seven execution blocks in total. Table 2
summarizes the details of the ALMA observations. The total
on-source time was 5.31 hours (2.65 hours for each position).
For all observations, we used about 44 antennas with C43-
5 configuration. The projected baseline length ranged from
15.1 m to 2.5 km, which corresponds to a maximum recover-
able scale (MRS) of ∼ 21.4′′ at 115 GHz. We used the Band 3
receiver with the central frequency of 114.664 GHz, channel
width of 244.1 kHz (∼ 0.64 km s−1), and bandwidth of 468.8
MHz (∼ 1225 km s−1). Bandpass and phase were calibrated
with J0423-0120 and J0340-2119, respectively. J0423-0120
was also used as a flux calibrator. The Tsys and PWV were
typically 100∼150 K and 1∼5 mm during the observations,
respectively.
We calibrated raw visibility data using the Common As-
tronomy Software Applications (CASA) ver. 5.1.1. and the
observatory-provided calibration script. We reconstructed
the two-field mosaic image using CASA ver. 5.4.0. First,
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Table 2. Observation settings
Execution Block Start time (UTC) On source Number of Baseline
time (min) antennas range
uid A002 Xc889b6 X21a3.ms 2017/12/30 02:27:10 45.55 46 15.1m−2.5km
uid A002 Xc889b6 X2691.ms 2017/12/30 03:36:38 45.53 46 15.1m−2.5km
uid A002 Xc8d560 X4fa.ms 2018/01/06 23:17:13 45.55 44 15.1m−2.5km
uid A002 Xc8d560 X9e4.ms 2018/01/07 00:26:35 45.48 44 15.1m−2.5km
uid A002 Xc8d560 X9737.ms 2018/01/07 22:10:49 45.50 43 15.1m−2.5km
uid A002 Xc91189 X727.ms 2018/01/13 01:59:20 45.52 44 15.1m−2.5km
uid A002 Xc92fe3 X8e21.ms 2018/01/16 22:21:23 45.50 44 15.1m−1.4km
we combined the calibrated visibility data of the 2 point-
ing positions using concat task. Then, we imaged the con-
catenated visibility using the multiscale CLEAN algorithm
(Cornwell 2008), which models an image by a collection of
multiple Gaussians with different FWHM values. As shown
by Rich et al. (2008), this method works well in reducing
the depth of negative emission features (so-called ‘negative
bowl’) and recovering extended emission in comparison to
the standard CLEAN algorithm, which models an image by
a collection of point sources. We used the task tclean for
imaging by adopting the factors of 1, 2, and 5 times the syn-
thesized beam as multiscale parameter and Briggs weighting
with robust = 0.5. To ensure consistency with C14 and to
achieve a reasonable S/N, we choose a velocity resolution of
5 km s−1 and a pixel size of 0.′′12. The resultant rms noise
is 0.51 mJy beam−1, corresponding to 0.36 K. Finally, we ap-
plied the primary beam correction on the output restored
image. In this study, we used the region within the primary
beam correction factor smaller than 2.0. The final data cube
has an angular resolution of 0.44′′ × 0.30′′.
3 GMC SCALE MOLECULAR GAS
DISTRIBUTION IN NGC 1300
Fig. 2(a) shows a map of the velocity-integrated inten-
sity (ICO). This map is created from channel maps within
the LSR velocity range 1540 − 1690 km s−1 clipped at 3σ
(= 1.53 mJy beam−1). The clipping is only for visualization
purpose. We detected 12CO(1−0) emission from the western
arm to the bar region. Thanks to the high angular resolu-
tion of ∼ 40 pc, the CO emission is resolved into GMC scale.
Fig. 2(b) compares the CO distribution with the map of Hii
regions and dust lanes. The gray scale image is the V-band
image (same as Fig. 1). The magenta contours in Fig. 2(b)
show the CO emission with 8.0 K km s−1. These contours are
created from the significant emission identified by CPROPS
(so-called ‘island’ regions; see section 4.1).
In this study, to compare physical properties of GMCs
among galactic environments, we separated NGC 1300 into
Bar, Arm and Bar-end regions, according to Fig. 2. Blue
rectangle is defined as the Bar region, which covers the dark
lane and associated spurs that are connected almost perpen-
dicularly to the dark lane. The Arm region is defined as a
red polygon. Green polygon that covers the intersection re-
gion of the bar and the arm is defined as the Bar-end region.
These color codes will be kept throughout this paper. The
deprojected area is 5.1, 9.9, and 3.6 kpc2 in Bar, Arm and
Bar-end, respectively.
Here we see the feature of the CO emissions in each re-
gion. In Arm and Bar-end, the mean ICO within the region
we detected significant emission is 20 and 32 K km s−1 in
Arm and Bar-end, respectively. These values correspond to
55 and 90 M pc−2 assuming the standard CO-to-H2 con-
version factor (αCO) of 4.4 M (K km s−1 pc2)−1. In these
regions, most of CO emissions are associated with Hα emis-
sions and coexist with dust lanes. This good correspondence
of the CO emissions to the dust lanes and displacement of
the Hα and CO emissions are often seen in spiral galaxies at
a high angular resolution of ∼ 50 pc (e.g., M51; Schinnerer
et al. 2013). This is naturally interpreted with respect to
the spiral density wave; the gases go into the spiral density
wave, then dense shocked gas regions form in the spiral arms
which result in the formation of GMCs. In the GMCs, stars
form, and massive stars born produce Hii regions. The stel-
lar feedback (e.g., stellar wind, supernova) would disperse
the molecular gas, thus contributing to the observed offset.
In Bar, we detected GMC-like CO emissions on the dust
lanes. The mean ICO is 22 K km s−1, corresponding to 60
M pc−2. Unlike Arm, however, no prominent Hii region
is associated with the CO emissions. This result indicates
that massive star formation in the bar region of the strongly
barred galaxy is suppressed despite the presence of GMC-
like molecular gases. Note that we did not detect significant
CO emission above 4σ of Tpeak = 1.44 K, corresponding to an
average surface density of 20 M pc−2 for a single pixel and
spectral channel, in part of the dust lane in the bar region.
4 GMC IDENTIFICATION AND
CHARACTERIZATION
4.1 GMCs Identification
The choice of an algorithm for identifying GMCs can be the
largest source of uncertainty in measuring and comparing
GMC properties. In this study, we used 3-D clumps finding
algorithm CPROPS (Rosolowsky & Leroy 2006) which is de-
signed to identify GMCs well even at low sensitivities. The
spatial resolution and line sensitivity of our data cube are
comparable to those of the data cube of M51 by Schinnerer
et al. (2013) which was observed with the Plateau de Bure
Interferometer and IRAM 30-m telescope at a spatial reso-
lution of ∼ 40 pc and a line sensitivity of 0.4 K at 5 km s−1
bin. Using CPROPS, C14 identified GMCs in M51 from the
data cube. Therefore, we adopt almost the same CPROPS
parameters adopted in C14 to make a proper comparison
and minimize systematics.
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Figure 2. (a) Velocity integrated intensity 12CO(1 − 0) image of NGC 1300 generated from the ALMA data cube. We used channel
maps within the velocity range 1540 − 1690 km s−1 clipped at 3σ (1.53 mJy beam−1). Black dotted circles (54′′φ) represent FoV observed
with ALMA. Color solid lines indicate the definition of the environmental mask. Bar, Arm, and Bar-end are indicated with blue, red,
and green lines, respectively. (b) CO contours in magenta are superimposed on the F555W image obtained from HST archive data. CO
contours are created from the significant emission identified by CPROPS. The contour level of the CO map is 8.0 K km s−1.
Here, we provide a brief summary of CPROPS.
CPROPS has been fully described by Rosolowsky & Leroy
(2006). This algorithm begins with the identification of re-
gions with significant emissions within the data cube (called
the ‘islands’ in CPROPS). CPROPS identifies pixels in
which the signal is above tσrms in at least two adjacent
velocity channels, where σrms is the rms noise of the data
cube. Since the data cube is corrected for the primary beam
pattern, the noise in the map is non-uniform. Thus, we cal-
culated a spatially varying of the rms noise in the map by
calling NONUNIFORM flag in CPROPS. CPROPS then grows
these regions to include adjacent pixels in which the signal
is above eσrms. The t and e are the THRESHOLD and EDGE
parameters in CPROPS, respectively. We chose t = 4.0 and
e = 1.5 to ensure consistency with C14.
After the identification of the islands, the islands are
divided into individual GMCs using a modified watershed
algorithm. CPROPS searches for local maxima within a box
of three times the beam and channel width, corresponding
to ∼ 120 pc × 120 pc × 15 km s−1. All local maxima are re-
quired to lie at least 2σrms above the merge level with an-
other maximum. Only emission that is uniquely associated
with each local maximum is given an assignment (i.e., only
that emission which is above all merge levels with other local
maxima).
For every pair of local maxima in an island, CPROPS
compares the values of the moments at contour levels just
above and just below the merge level. If the moments jump
by more than a user-defined fraction, called SIGDISCONT
parameter, the two local maxima are categorized as dis-
tinct, otherwise they are merged into a single cloud. The
default parameter of SIGDISCONT = 1.0 requires 100% or
more fractional change. As described in C14, however, set-
ting of SIGDISCONT > 0.0 does not work well for the CO
bright regions where a lot of local maxima are connected at
a very low contour level; CPROPS misses objects that vi-
sual inspection suggests are GMCs (see Appendix B in C14).
In our data cube, some GMCs are missed with SIGDISCONT
> 0.0 in Bar-End where CO emission is the brightest. To
avoid this failure, we set SIGDISCONT to 0.0 which makes no
attempt to merge the two local maxima into a single cloud.
In other words, each local maximum is assigned to an indi-
vidual independent cloud. The remainder of the emission is
considered to be in the watershed, and CPROPS does not
assign it to any cloud.
A large number of objects were found whose peak tem-
perature is above 4σrms but temperature of the adjacent
pixels in the velocity axis is lower than 4σrms. These ob-
jects seem to be GMCs because their size, velocity disper-
sion, and luminosity are similar to those in M51 spiral arms.
However, they are missed by CPROPS because CPROPS
does not identify objects which do not contain two consec-
utive pixels above 4σrms in the velocity axis. Therefore, to
identify such GMCs for which signal above 4σrms is detected
in only a single channel, we allowed CPROPS to identify an
island which has pixels above 4 σrms in only one channel. As
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we will discuss in Section 5, the possibility that these GMCs
are spurious is very low.
4.2 Derivation of basic properties
4.2.1 Size, velocity width and CO luminosity
CPROPS determines the size, velocity width and flux of
GMCs using moment methods. CPROPS corrects for the
sensitivity by extrapolating GMC properties to those we
would expect to measure with perfect sensitivity (i.e., 0 K)
and the resolution by deconvolution for the beam and chan-
nel width. Details of the measurement method of CPROPS
are described in Rosolowsky & Leroy (2006).
The effective radius of the GMC is defined as R =
(3.4/√pi)σr , where σr is geometric mean of the second
intensity-weighted moments along the major and minor axis
(i.e., rms size) and 3.4/√pi is an empirical factor defined by
Solomon et al. (1987). If the extrapolated rms size is smaller
than the beam size of 15.4 pc, we set this value as an upper
limit of the rms size. The velocity width, σv , is computed as
the intensity-weighted second moment of the velocity after
the deconvolution to correct the velocity resolution (∆Vchan).
CPROPS approximates the shape of the channel as a Gaus-
sian with an integral area equal to that of the channel width
(i.e., ∆Vchan/
√
2pi). The CO luminosity, LCO, is derived from(
LCO
K km s−1 pc2
)
=
(
FCO
K km s−1 arcsec2
) (
D
pc
)2 ( pi
180 × 3600
)2
, (1)
where FCO is the zeroth moment of the intensity and the D
is the distance to NGC 1300 of 20.7 Mpc.
The median ratio of the extrapolated (i.e., without de-
convolution) radius and velocity dispersion to the directly
measured (i.e., without deconvolution and extrapolation)
are 1.5 and 1.4, respectively. For the CO luminosity, the
median ratio of the extrapolated value to the directly mea-
sured value is 2.1. These correction factors are comparable
to those of the GMCs in M51 (C14).
4.2.2 Derived Properties
The molecular gas mass of a GMC, Mmol, is converted from
the CO luminosity by adapting an αCO:(
Mmol
M
)
= αCO
(
LCO
K km s−1 pc2
)
. (2)
We adopt the standard αCO of 4.4 M (K km s−1 pc2)−1 to
ensure consistency with C14. Note that this αCO includes a
factor of 1.36 to account for the presence of helium.
Assuming a spherical GMC with the power-law density
profile of ρ ∝ r−n, we calculate the virial mass of a GMC,
Mvir, from the size and velocity dispersion as
Mvir =
3(5 − 2n)
3 − n
Rσ2v
G
= 1040
(
R
pc
) (
σv
km s−1
)2
[M]. (3)
We adopt the profile of n = 1 to ensure consistency with pre-
vious studies. We assume that magnetic fields and external
pressure are negligible.
The average molecular gas surface density, Σmol, is de-
fined as
Σmol =
Mmol
piR2
. (4)
The virial parameter, αvir, is a useful measure of the
gravitational binding and is defined as
αvir =
5σ2vR
GMmol
(5)
by Bertoldi & McKee (1992). This definition assumes n = 0,
but the impact of the difference between n = 0 and 1 is only
about 10%. GMCs with αvir . 2 are typically considered to
be bound. A value of αvir > 2 indicates that the GMC is
gravitationally unbound.
The scaling coefficient, c, characterizes the scaling be-
tween the size and the velocity dispersion of a GMC as
c ≡ σv
R0.5
. (6)
For a GMC with avir = 1, c can be related to the molecular
gas surface density as c = (piGΣmol/5)0.5.
CPROPS estimates the uncertainty of these GMC prop-
erties using a bootstrapping method, and the final uncer-
tainty is the standard deviation of the bootstrapped values
scaled up by the square root of the oversampling rate. The
oversampling rate is equal to the number of pixels per beam,
which accounts for the nonindependence of the pixels. C14
found that 50 bootstrapping measurements provided a re-
liable estimation of the uncertainty, thus we adopted this
number.
5 BASIC PROPERTIES OF GMCS
CPROPS identified 233 GMCs in the data cube. 166 of the
GMCs have at least two consecutive pixels above 4σrms in
the velocity axis direction. The remaining 67 GMCs have
pixels above 4σrms in only one channel. Fig. 3 shows GMC
distribution in NGC 1300. We detected 34, 119, and 49
GMCs in Bar, Arm, and Bar-end, respectively. 31 GMCs
are outside the three regions (i.e., in interarm regions). The
GMC catalog in NGC 1300 is presented in Appendix B.
We inspected the CO line profiles from each GMC
CPROPS identified visually, and an obvious spurious signal
was not found. To check contamination by spurious sources,
we counted the number of local maxima in the data cube
scaled by −1 with the same settings described in Section 4.1.
We found no false positives which have two consecutive pix-
els above 4σrms in the velocity axis direction. For the 166
GMCs, therefore, we believe there is no contamination by
spurious sources. On the other hand, CPROPS identified
three false positives which have pixels above 4 σrms in only
one channel. Thus, ∼ 3 of the 67 (∼ 4 %) GMCs for which
signal above 4σrms is detected in only a single channel are
expected to be spurious.
With the adopted parameters for CPROPS, GMCs with
Tpeak > 4σrms, which corresponds to ∼ 1.44 K, were detected.
The mass completeness limit is estimated to be 2.0×105 M
by assuming that a minimum detectable GMC has a size and
a velocity width comparable to the beam size and the chan-
nel width, respectively, and αCO is 4.4 M (K km s−1 pc2)−1.
We find that 154 of these 233 GMCs are resolved by the
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Figure 3. GMC distribution in NGC 1300 superimposed on the
velocity integrated CO map (gray scale). The GMCs are repre-
sented as ellipses with the extrapolated and deconvolved major
and minor axes, oriented according to the measured position an-
gle. Colors indicate the environment defined in Fig. 2.
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Figure 4. Ratio of measured radius to corrected (i.e., with decon-
volution and extrapolation) radius for all resolved GMCs against
corrected radius. Vertical orange line indicates 15 pc.
synthesized beam. When the observed size is similar to the
beam size, uncertainties of R are greatly magnified by the
deconvolution process (e.g., Faesi et al. 2018). Fig. 4 shows
the ratio of directly measured radius to the corrected radius
(i.e., with extrapolation and deconvolution) as a function of
the corrected radius. Below 15 pc (log R = 1.17), the ratio is
often larger than a factor of 2, or even higher. Further, we
find only 47 % of the GMCs with Mmol < 5.0 × 105 M are
resolved, while 95 % of the GMCs with Mmol ≥ 5.0× 105 M
are resolved. Therefore, we defined the GMCs with Mmol ≥
5.0×105 M and R > 15 pc as a resolved sample for the inves-
tigation of R, Mvir, Σmol, αvir, and c, and defined the GMCs
with Mmol > 2.0 × 105 M as a mass completed sample for
the investigation of Tpeak, σv , and Mmol.
5.1 Variation of GMC physical properties with
environment
Fig. 5 shows the distribution of GMC properties. We use a
box and whiskers plot as C14 used for M51. In this plot, the
ends of the box represent the upper and lower quartiles (Q1
and Q3, respectively). The median value or Q2 is marked by
a vertical line in the box. The upper whisker expands to the
largest data point below Q3 + 1.5∆Q and the lower whisker
expands to the smallest data point above Q1 − 1.5∆Q, where
∆Q is the box length or Q3−Q1. For a Gaussian distribution,
the region within the whiskers contains 99.3 % (±2.7σ) of
the population. The data points outside the whiskers are
considered to be outliers. Except for Tpeak, σv , and Mmol, we
show a box and whiskers plot for the resolved sample. The
orange lines and bands in Fig. 5 show the median value and
the range from Q1 to Q3 of those in M51 spiral arms from
the catalog of C14. The median value and the range from
Q1 to Q3 of each physical property are listed in Table 3.
We investigated the environmental variation of GMC
properties in NGC 1300 and compared to the GMC proper-
ties in M51 spiral arms. We used the two-sided Kolmogorov-
Smirnov (K-S) test to statistically evaluate differences in
GMC property distributions for different environments in
NGC 1300. We used stats.ks_2samp function of python’s
Scipy package, which calculates p-value based on the ap-
proximately formula given by Stephens (1970). To estimate
the uncertainties of the p-values, we made resampling with
100 realizations. In one realization, random values of a given
property were generated within the bootstrap uncertainties
CPROPS calculated. The most likely p-value and its uncer-
tainty are the median and the median absolute deviation
(MAD) of 100 realizations, respectively. Table 4 shows the
results for each GMC physical parameter. Since CPROPS
does not provide uncertainties of the Tpeak, we applied rms
noise of the data cube, 0.36 K as the uncertainty. We also
show the p-value for the observed value in parentheses. Fol-
lowing the conventional criteria, the two cumulative distri-
bution functions are considered to be significantly different
if the p-value is less than 0.01. A p-value within 0.01 to
0.05 indicates that the difference is marginally significant.
Note that the approximation of p-value is quite good for
N1N2/(N1 + N2) ≥ 4, where N1 and N2 are the number of
data points in the first and second distribution, respectively
(Stephens 1970). Our sample sufficiently meets this crite-
rion, N1N2/(N1 + N2) ≥ 8.
Peak temperature (Fig. 5 (a)): The Tpeak in Bar-end is
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Figure 5. Box-and-whisker plots for GMC’s (a) peak temperature (Tpeak), (b) velocity dispersion (σv), (c) radius (R), (d) molecular
gas mass (Mmol), (e) virial mass (Mvir), (f) molecular gas surface density (Σmol), (g) virial parameter (αvir), and (h) scaling coefficient
(c) in the whole region (gray) and each environment (Bar: blue, Arm: red, and Bar-end: green) of NGC 1300. We used the GMCs with
Mmol ≥ 2.0 × 105 M for Tpeak, σv, and Mmol and the GMCs with Mmol ≥ 5.0 × 105 M and R ≥ 15 pc for other properties. The median
value is represented as a white horizontal line within each box. Upper and lower edges of each box indicate the upper and lower quartile,
respectively (Q1 and Q3, respectively). The upper whisker expands to the largest data point below Q3 + 1.5∆Q and the lower whisker
expands to the smallest data point above Q1 − 1.5∆Q. The data points outside the whiskers are considered outliers and shown as open
circles. The orange solid line and bands show the median value and the range from Q1 to Q3 of each property of GMCs in M51 spiral
arms (C14). Horizontal red dash-dotted lines indicate 1.44 K (= 4 σ), 2.0 km s−1 (= ∆Vchan/
√
2pi), 15 pc, and 2.0 × 105 M. Horizontal
blue dash-dotted lines in panel (g) indicate αvir = 1.0 and 2.0.
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Table 3. GMC properties in the different environments of NGC 1300
Envir. Area # ∗ Tpeak † σv † R ‡ Mmol † Mvir ‡ Σmol ‡ αvir ‡ c ‡
(kpc2) (K) (km s−1) (pc) (105 M) (105 M) (M pc−2) (km s−1 pc−0.5)
All 37.9 203(104) 2.6+0.9−0.4 5.2
+1.3
−0.8 48.0
+12.6
−12.4 5.3
+4.7
−1.9 15.5
+10.7
−5.5 159.2
+65.9
−49.7 1.7
+0.5
−0.8 0.8
+0.3
−0.2
Bar 5.1 28(12) 2.2+0.2−0.2 5.7
+0.8
−0.9 48.3
+16.2
−17.0 5.5
+2.7
−1.8 15.4
+7.8
−4.7 125.5
+87.9
−36.8 2.3
+0.6
−1.0 0.9
+0.3
−0.2
Arm 9.9 108(55) 2.6+0.7−0.4 5.0
+1.5
−0.8 47.4
+10.1
−10.7 5.1
+4.6
−1.7 13.1
+8.0
−3.5 137.5
+77.3
−25.5 1.7
+0.4
−0.7 0.8
+0.2
−0.2
Bar-end 3.6 43(31) 3.5+0.8−0.7 5.6
+2.0
−0.9 49.7
+17.3
−12.6 8.4
+7.1
−3.4 18.4
+12.6
−6.2 181.4
+111.3
−45.0 1.3
+0.9
−0.4 0.8
+0.3
−0.2
M51 SA? 14.6 584(365) 3.3+1.6−1.0 6.3
+2.3
−1.7 52.0
+20.0
−13.0 9.2
+12.0
−4.4 25.7
+22.6
−13.1 202.0
+111.7
−78.5 1.5
+1.1
−0.6 1.0
+0.3
−0.2
∗The number of the GMCs with Mmol ≥ 2.0 × 105 M. In parentheses, we show the number of the GMCs
with Mmol ≥ 5.0 × 105 M and R ≥ 15 pc.
† For the GMCs with Mmol ≥ 2.0 × 105 M.
‡ For the GMCs with Mmol ≥ 5.0 × 105 M and R ≥ 15 pc.
? For M51 spiral arms (SA) (C14). We extract GMCs with the same selection criteria as described in Section 5.
Table 4. p-values of the Kolmogorov-Smirnov Test for GMC properties
Prop. Bar vs. Arm Bar vs. Bar-end Arm vs. Bar-end
Tpeak
∗ 0.019 ± 0.013(0.008)  0.01( 0.01)  0.01( 0.01)
σv ∗ 0.350 ± 0.186(0.281) 0.756 ± 0.165(0.667) 0.181 ± 0.083(0.142)
R † 0.672 ± 0.167(0.746) 0.726 ± 0.167(0.896) 0.479 ± 0.153(0.552)
Mmol
∗ 0.876 ± 0.074(0.954) 0.027 ± 0.017(0.037) 0.007 ± 0.004(0.004)
Mvir † 0.794 ± 0.148(0.613) 0.545 ± 0.167(0.698) 0.133 ± 0.067(0.117)
Σmol
† 0.588 ± 0.183(0.355) 0.206 ± 0.102(0.221) 0.123 ± 0.068(0.128)
αvir † 0.183 ± 0.114(0.050) 0.206 ± 0.106(0.172) 0.813 ± 0.135(0.938)
c † 0.655 ± 0.172(0.778) 0.886 ± 0.092(0.978) 0.430 ± 0.130(0.592)
In parentheses, we show the p-value for observed values.
∗For the GMCs with Mmol ≥ 2.0 × 105 M.
†For the GMCs with Mmol ≥ 5.0 × 105 M and R ≥ 15 pc.
the highest (2.8 − 4.3 K), followed by Arm (2.2 − 3.4 K) and
Bar (2.0−2.4 K). The K-S test indicates that the differences
between Bar-end and Arm or Bar are significant, and that
between Bar and Arm is marginally significant. Thus we
conclude that the Tpeak in Bar-end is significantly higher
than those in Arm and Bar. This result does not change for
the resolved sample. The ∆Q of Tpeak distribution in Arm
and Bar-end is within that in M51 spiral arm, but that in
Bar is lower.
Velocity dispersion (Fig. 5 (b)): We find no environ-
mental variations based on the K-S test: 4.8 − 6.5 km s−1 in
Bar, 4.2−6.5 km s−1 in Arm, and 4.7−7.6 km s−1 in Bar-end.
In Bar-end, some GMCs have a σv larger than 10 km s−1.
The ∆Q of σv distribution in each region is roughly within
those in M51 spiral arm. One caveat of measurement of σv
is that we may overestimate σv of GMCs. We discuss this
bias in section 5.2 and appendix A.
Radius (Fig. 5 (c)): There are no environmental vari-
ations of R (31.3 − 64.5 pc in Bar, 36.7 − 57.5 pc in Arm,
and 37.1− 67.0 pc in Bar-end) and, the ∆Q of R distribution
in each region is roughly within those in M51 spiral arms.
Note that we evaluate differences in radius without decon-
volution for all sample using the K-S test, and we find no
environmental variations.
Molecular gas mass (Fig. 5 (d)): Molecular gas mass
is proportional to a combination of brightness temperature,
velocity dispersion, and size: Mmol ∝ LCO ∝ 〈T〉 R2σv , where
〈T〉 is an average brightness temperature. Since the R and σv
are roughly equal in each region, Mmol is mainly proportional
to 〈T〉 in NGC 1300. Therefore, Mmol in Bar-end is expected
to be larger than those in Arm and Bar like the Tpeak. In
fact, the Mmol in Bar-end is higher ((5.0 − 15.5) × 105 M)
than those in Bar ((3.7−8.2)×105 M) and Arm ((3.4−9.7)×
105 M). The median value in Bar-end is by a factor of 1.6
larger than those in Bar and Arm. The K-S test indicates
that the difference between Bar-end and Arm (Bar) is sig-
nificant (marginally significant), and there is no significant
difference between Bar and Arm. The median Mmol in Bar-
end is comparable to that in M51 spiral arms, but those in
Arm and Bar are about 2 times lower.
Virial mass (Fig. 5 (e)): Since the R and σv are roughly
equal in each region, Mvir ∝ Rσ2v is expected to be equal. In
fact, we find no significant environmental variation: (1.1 ×
−2.3) × 106 M in Bar, (1.0 × −2.1) × 106 M in Arm, and
(1.2 × −3.1) × 106 M in Bar-end.
Molecular gas surface density (Fig. 5 (f)): Because
Smol is proportional to 〈T〉 σv , Smol is expected to show
the same tendency as Tpeak. In fact, Smol in Bar-end is the
highest (138.5 − 317.6 M pc−2), followed by Arm (112.0 −
214.8 M pc−2) and Bar (88.8 − 213.4 M pc−2). Based on
K-S test, however, we do not find the significant difference.
Virial parameter (Fig. 5 (g)): Because αvir is propor-
tional to σv/(〈T〉 R), αvir is expected to show a reverse ten-
dency of Tpeak. In fact, αvir in Bar is the highest (1.3 − 2.9),
followed by Arm (1.0−2.1) and Bar-end (0.9−2.2). Based on
the resampling method, 58±8 % of the GMCs in Bar is gravi-
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tationally unbound (αvir > 2). This percentage is larger than
that in Arm and Bar-end (33±4 % and 29±3 %), and in M51
spiral arm (35 %). However, the K-S test gives high p-value
which indicates there is no significant environmental varia-
tion in αvir. Note that the K-S test for the observed value
shows the marginally significant difference between Arm and
Bar. But based on the resampling method, it is rare that
K-S test gives a p-value less than or equal to 0.05. In con-
clusion, there is no significant environmental variations in
αvir in NGC 1300.
Scaling coefficient (Fig. 5 (h)): As expected from the
fact that c = σv/R0.5 is a combination of σv and R, we
find no environmental variation in c. The c in NGC 1300 is
comparable to that in M51 spiral arms.
In summary, there is a significant environmental varia-
tion in the Tpeak; the highest value in Bar-end followed by
Arm and Bar. Since σv and R do not exhibit environmental
variation, the variation of Tpeak is mainly responsible for the
variation of median value of Mmol, Σmol, and αvir. But based
on the two-sided K-S tests, the (marginally) significant dif-
ferences are only seen in the distribution of Mmol between
Bar and Bar-end, and Arm and Bar-end; there is virtually
no significant difference in GMC physical properties among
the Bar, Arm and Bar-end. In addition, we find the proper-
ties of GMCs in NGC 1300 are roughly comparable to those
in M51 spiral arms. In particular, the properties in Bar-end
are very similar.
5.2 The reliability of the measurements
5.2.1 CPROPS bias
As described in section 4.2.1, the extrapolated (but non-
deconvolved) R, σv and LCO is typically 1.5 ∼ 2.0 times
higher than the directly measured values. The accuracy of
the CPROPS correction (i.e., extrapolation and deconvolu-
tion) depends on the sensitivity, spatial resolution and ve-
locity resolution (Rosolowsky & Leroy 2006). In order to
assess the reliability of the measurements of GMC proper-
ties, we simulated ALMA observation of mock GMCs, which
are three-dimensional Gaussian clouds in position-position-
velocity space with a given masses, sizes, and velocity disper-
sions, in CASA under the same condition of our observations
(Section 2). After reconstructing the image from the simu-
lated visibility, we identify the GMCs using CPROPS with
the same parameters described in Section 4 and compare
the input and output values. The details of the simulation
method and results are described in Appendix A, and we
briefly describe the results and discussion here.
We find that the corrected σv is overestimated by ∼
50 % if the directly measured velocity width, 2.35σv , is less
than half the channel width of 5.0 km s−1. Such GMC ac-
counts for 56 %, 64 %, and 64 % in Bar, Arm, and Bar-end,
respectively. Therefore, a large number of cataloged GMCs
may be overestimated in the σv by a factor of ∼ 1.5. The
CPROPS algorithm performs relatively well for the measure-
ments of the Mmol and R in comparison to σv . We find that
the corrected Mmol is mostly equal to the input Mmol for the
GMC with higher S/N (7 ≤ S/N ≤ 10), but the corrected
Mmol is typically underestimated by ∼ 10 % for the GMC
with lower S/N (4 ≤ S/N < 7). The corrected R is typically
underestimated by ∼ 20 % and ∼ 10 % for the GMC with
lower S/N and higher S/N, respectively. We retested the
environmental variation of the GMC properties using the
catalog corrected for the over/underestimation factor. As a
result of the K-S test, p-values do not change much (see Ta-
ble A2). Thus we concluded that the over/underestimation
of the measurements does not influence on the discussion
about the environmental variations described in Section 5.1.
5.2.2 Impact of the missing flux
Measurements of GMC properties may be affected by the
missing flux (e.g., Rosolowsky & Leroy 2006; Pan & Kuno
2017). Our ALMA observations did not recover the total
CO(1 − 0) flux due to the lack of Atacama Compact Ar-
ray (ACA) measurements. To estimate the recovery frac-
tion of the total CO(1− 0) flux, we compared the CO(1− 0)
flux obtained from ALMA with those from Nobeyama 45-m
single-dish telescope by Maeda et al. (2018), which presented
single-pointing observations of several regions in NGC 1300.
First, we convolved the CO(1 − 0) data cube to 13′′.5, the
beam size of the Nobeyama 45-m telescope at 115 GHz. We
then obtained spectra at the pointing positions of the 45-m
telescope and measured the recovery fraction (i.e., the ratio
of the two flux). We find that the average recovery fraction
is 54 % with typical uncertainty of 5 %; about half of the
total flux was missed, which could affect the measurements
of GMC properties.
To investigate the relationship between the spatial scale
of the gas distribution and missing flux, we simulated ALMA
observation of a mock Gaussian component. We created a
fits image of a circular Gaussian component with total flux
of 1.0 Jy and given FWHM. The FWHM was set from 100
pc to 1500 pc every 100 pc. In order to extract the effect
originated from the uv-distribution, we simulated the obser-
vation under the same configuration and noise-free condition
by using the task of simobserve in CASA. After reconstruct-
ing the image with tclean task, we measured the flux of the
component and recovery fraction. Fig. 6 shows the recov-
ery fraction of the Gaussian component as a function of the
FWHM. We find that the recovery fraction of the Gaussian
component with FWHM ≤ 300 pc is ∼ 1.0 and that with
FWHM > 300 pc is under 1.0. For the large Gaussian com-
ponent with the FWHM ≥ 700 pc, more than half of the flux
is missed.
According to the simulation results, total flux of a
GMC smaller than ∼ 300 pc can be recovered in our ob-
servations. Since the radius of the GMCs we identified is
smaller than 300 pc (the maximum is ∼ 100 pc), their prop-
erties would not be affected by the missing flux and the
over/underestimates described in 5.2.1 would be mainly due
to the sensitivity. In our observations, a molecular gas struc-
ture larger than ∼ 700 pc is mostly resolved out. This result
would mainly be responsible for the missing flux in our data
and imply the presence of the large scale gas structures such
as diffuse molecular gas components, as have been seen in
other galaxies (e.g., M51; Pety et al. 2013). Note that the
missing flux would also depend on shape of the GMCs and
distribution of them. Thus it is difficult to figure out the real
impact of the missing flux on the GMC properties by sim-
ulations. This issue will be expected to be clear by the new
ACA observations of NGC 1300 in Cycle 7 (PI: F. Maeda).
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Figure 6. Recovery fraction of the Gaussian component as a
function of the FWHM. We simulated ALMA observation of
the mock Gaussian component with a given FWHM under the
same configuration and noise-free condition. Horizontal dashed
lines indicate the recovery fraction of 1.0 and 0.5. Vertical dash-
dotted line indicates 1350 pc, corresponding to the beam size of
Nobeyama 45-m telescope.
6 SCALING RELATIONS
In this section, we present the analysis of the scaling re-
lations for the GMCs, which are commonly referred to as
Larson’s laws (Larson 1981). Here, we investigate the size-
velocity dispersion relation, the virial-luminous mass rela-
tion, the size-mass relation, and the relationship between
σ2v/R and Σmol for the resolved GMCs (Mmol ≥ 5.0× 105 M
and R > 15 pc) in NGC 1300. In each analysis, we calculate
the Spearman’s rank correlation coefficient (rs) to evaluate
the strength of a link between two sets of data. Consider-
ing the number of GMCs, we regard rs ≥ 0.8 as a sign of
strong correlation and 0.5 < rs < 0.8 as that of moderate
correlation.
6.1 Size-velocity dispersion relation
Fig. 7 shows the size-velocity dispersion relation in
NGC 1300. The relation in M51 spiral arms from C14 is
shown as gray squares. In panel (a), although the majority
of the data points lies around the Galactic fit (Solomon et al.
1987), the correlation is not seen (rs = −0.04) which is also
observed in M51 spiral arms (rs = 0.16). Even with division
into subregions, the correlations are not seen (|rs | < 0.3).
The existence of the size-velocity dispersion relation has
been discussed. In M51, there was no correlation in not only
spiral arms but also center and inter-arm regions (C14). Hi-
rota et al. (2018) reported the apparent lack of correlation in
the various environments including arm and bar regions of
M83. On the contrary, Bolatto et al. (2008) found a correla-
tion of σv ∝ R0.60±0.10 for the multigalaxy GMC population
including spiral galaxies and dwarf galaxy. Faesi et al. (2018)
found also a correlation of σv ∝ R0.48±0.05 in NGC 300. In
section 6.4, we will discuss the cause for the weak correlation
in NGC 1300.
6.2 Virial Equilibrium
Upper panels in Fig. 8 show the relation between virial
mass and the molecular gas mass derived from CO lumi-
nosity in NGC 1300. We find moderate correlations for all
GMCs (rs = 0.52) in Arm (0.53) and in Bar-end (0.70), while
there is no apparent correlation in Bar (0.25). In the pan-
els with rs ≥ 0.5, a magenta solid line represents the best-
fitted line determined by the ordinary least-squares method:
Mvir ∝ M0.70±0.35mol in the whole region, Mvir ∝ M0.65±0.55mol
in Arm, and Mvir ∝ M0.90±0.53mol in Bar-end. These relation-
ships agree with that in M51 spiral arms shown as orange
solid line (Mvir ∝ M0.74mol ). In lower panels of Fig. 8, we
plot the virial parameter (αvir) as a function of Mmol. As
inferred from the slope lower than 1.0 in upper panels in
Fig. 8, αvir  Mvir/Mmol decreases with increasing Mmol.
This suggests that the high mass GMCs tend to be more
strongly bound than low mass GMCs in arm and Bar-end
of NGC 1300 as seen in M51.
6.3 Size-mass relation
Fig. 9 shows the size-mass relation in NGC 1300. There
is a moderate correlation in each panel (0.60 < rs < 0.75).
Magenta solid line represents the best fit line determined
by the ordinary least-squares method. The slope of the rela-
tion in Bar (0.57) is the shallowest, followed by Arm (1.00)
and Bar-end (1.36). The fact that the index is smaller than
2.0, the molecular gas surface density (Σmol) of GMCs is not
roughly constant but decreases with increasing GMC size in
NGC 1300. The difference in the index shows that the molec-
ular gas surface density (Σmol) in Bar is lower than GMCs
with similar size in Arm and Bar-end, which is consistent
with the tendency of Σmol (Fig. 5 (g)). Orange solid line rep-
resents the best fit line for the GMCs (Mmol ≥ 5.0 × 105 M
and R ≥ 15 pc) in M51 spiral arms and slope is 1.23. The
Σmol in Bar and Arm is lower than GMCs with similar size
in M51 spiral arms.
6.4 Relationship between σ2v/R and Σmol
Recent studies on molecular gas at GMC scale argued that
the relationship between σ2v/R = c2 and Σmol is useful to in-
vestigate the physical state of the GMCs (e.g., Heyer et al.
2009; Leroy et al. 2015; Sun et al. 2018). This is because
the position of the GMC in σ2v/R-Σmol space gives informa-
tion about not only virial parameter, αvir, but also internal
turbulent pressure, Pint of the GMC. Here, the Pint can be
expressed as
Pint
k
=
ρσ2v
k
= 3695
(
Σmol
M pc−2
) (
c
km s−1 pc−0.5
)2
[cm−3 K],(7)
where ρ is the molecular gas volume density of the GMC.
Fig. 10 plots the σ2v /R-Σmol relation of NGC 1300. The
αvir = 1 and 2 are represented by a black solid and dotted
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Figure 7. (a) Size-velocity dispersion relation for the GMCs in the whole region in NGC 1300. (b) - (d) Same as panel (a) but for the
different environments in NGC 1300. We show the GMCs with Mmol ≥ 5.0 × 105 M and R ≥ 15 pc in filled circles and the rest in open
circles. The average error bars are indicated as a cross in the bottom right corner of each panel. The range below the spatial (15 pc) and
spectral (2.0 km s−1) sensitivity limit is indicated as shaded regions. The Spearman’s correlation rank, rs , for the filled circle is given in
the top right corner of each panel. Gray squared show the relationship for GMCs in M51 spiral arms (C14). Black dotted line indicates
the Galactic fit, σv = 0.72R0.5 (Solomon et al. 1987).
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Figure 8. (a) Virial mass-luminosity based mass relation (upper) and virial parameter-luminosity based mass relation (lower) for the
GMCs in the whole region of NGC 1300. (b) - (d) Same as panel (a) but for the different environments in NGC 1300. We show the
GMCs with Mmol ≥ 5.0 × 105 M and R ≥ 15 pc in filled circles and the rest in open circles. The average error bars are indicated as a
cross in each panel. The range below Mmol = 5.0 × 105 M is indicated as a shaded region. Black solid and dotted line indicate the line
for αvir = 1.0 and αvir = 2.0, respectively. For upper panels, the Spearman’s correlation rank, rs , for the filled circle is given in the bottom
right corner (BRC) of each panel. If rs is larger than 0.5, we show the best fitted line as a magenta solid line and its slope is given in the
BRC. Gray squares and orange solid line show the relationship and the best fitted line for GMCs in M51 spiral arms (C14), respectively.
line, respectively, and magenta dotted lines indicate con-
stant Pint. Note that the σ2v /R-Σmol relation is mathemati-
cally equivalent to the Mvir-Mmol relation (Fig. 8). We can
see a moderate correlation in the whole region (rs = 0.63) ,
Bar (0.66), Arm (0.60), and Bar-end (0.72) in NGC 1300,
which shows the scaling coefficient, c, increases with increas-
ing Σmol. The same tendency is seen in Milky Way; Heyer
et al. (2009) pointed out that c is proportional to Σ1/2mol.
As shown in panel (a), Pint of the GMCs in NGC 1300
is spread about 3 dex (104 ≤ Pint/k/[cm−3 K] ≤ 107).
The median values and the ∆Q of Pint/k are roughly con-
stant across the different environments: 2.2+6.2−1.4, 2.9
+4.6
−2.5, and
3.3+10.5−1.6 × 105 cm−3 K in Bar, Arm, and Bar-end, respec-
tively. The K-S tests give high p-values of > 0.1. These
values are slightly lower than that in M51 spiral arms of
6.7+8.3−4.3 × 105 cm−3 K.
Fig. 10 can be interpreted to explain the cause for weak
correlation between size and velocity dispersion (Fig. 7).
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Figure 9. (a) Size-molecular gas mass relation for the GMCs in the whole region of NGC 1300. (b) - (d) Same as panel (a) but for the
different environments in NGC 1300. We show the GMCs with Mmol ≥ 5.0 × 105 M and R ≥ 15 pc in filled circles and the rest in open
circles. The average error bars are indicated as a cross in each panel. The range below Mmol = 5.0 × 105 M and R = 15 pc is indicated
as shaded regions. The Spearman’s correlation rank, rs , for the filled circle is given in the top left corner (TLC) of each panel. We show
the best fitted line as a magenta solid line and its slope is given in the TLC. Gray squares and orange solid line show the relationship
and the best fitted line for GMCs in M51 spiral arms (C14), respectively.
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Figure 10. (a) Scale coefficient as a function of molecular gas surface density in the whole region of NGC 1300. (b) - (d) Same as panel
(a) but for the different environments in NGC 1300. We show the GMCs with Mmol ≥ 5.0× 105 M and R ≥ 15 pc in filled circles and the
rest in open circles. The average error bars are indicated as a cross in each panel. The Spearman’s correlation rank, rs , for the filled circle
is given in the BRC of each panel. Gray squares show the relationship for the GMCs in M51 spiral arms (C14). Black solid and dotted
line indicate the line for αvir = 1.0 and 2.0, respectively. Magenta dotted lines indicate the line for Pint/k = 104, 105, 106, and 107 [cm−3 K].
The GMCs in NGC 1300 cover a wider range of Σmol (∼1.5
dex) than those in Milky Way (∼ 1.0 dex; Solomon et al.
1987). Therefore, the range of c in NGC 1300 becomes wider
than that in Milky Way, leading to a decorrelation between
σv and R. The dependence of the c on the Σmol also may
be the part of the cause of weak correlation seen in M51
and M83 (see Hirota et al. 2018). Note that the limited dy-
namic range of the size parameter and the errors in the mea-
surements with CPROPS could be responsible for the weak
correlation.
7 GMC MASS SPECTRA
In this section, we investigate the mass spectra of GMCs in
NGC 1300. The mass spectrum provides information about
GMCs formation and destruction processes (e.g., Kobayashi
et al. 2017), and is usually expressed in differential form
known to follow a power law relation as
dN
dM
∝ Mγ, (8)
where M is the molecular gas mass, N is the number of
molecular clouds and γ is an index of the power law relation.
Integration of this expression gives a cumulative mass
distribution. Several studies reported the GMC mass spec-
tra are underpopulated at higher masses, i.e., it is thought
that there is an upper limit to the GMC mass (e.g., Williams
& McKee 1997; Fukui et al. 2001, 2008; Rosolowsky 2007;
Gratier et al. 2012). Considering the existence of the upper
cutoff mass, a truncated power-law is suitable as a cumula-
tive mass spectrum (Williams & McKee 1997):
N(> M) = − Nu
γ + 1
[(
M
Mu
)γ+1
− 1
]
, (9)
where Mu is an upper cutoff mass of GMCs and Nu is a
measure of the number of GMCs at the upper cutoff mass.
The index γ shows how the GMC mass is distributed. If γ
is larger than −2, massive GMCs dominate the total cloud
mass.
The parameters of the mass spectrum (γ and Mu) is
considered to be determined in the balance between the for-
mation and destructive processes of GMCs. Enhance of the
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Figure 11. (a) Cumulative mass spectrum for GMCs in the whole
region of NGC 1300. (b)-(d) Same as panel (a), but for the dif-
ferent environments in NGC 1300. (e) Same as panel (a), but for
GMCs in M51 spiral arms (C14). In each plot, filled and open
circles indicate the GMCs that are and are not used for fitting
the spectrum with equation (9), respectively. The orange solid
line indicates the best-fitted function. The dash-dotted vertical
line indicates the lower mass limit, 5 × 105 M, for the fitting of
mass spectra.
formation process of massive GMCs (e.g., agglomeration of
small clouds and self gravity; Dobbs 2008) leads to a steeper
mass spectrum and a higher Mu . On the contrary, the de-
struction process (e.g., stellar feedback, cloud-cloud colli-
sion, and large-scale shear motion) plays a role to make mass
spectrum shallow and decrease the Mu .
Fig. 11 shows the cumulative GMC mass spectrum in
different environments in NGC 1300 (panel (a) - (d)) and in
M51 spiral arms (panel (e); C14). The y-axis shows the GMC
number density. The number density of high mass GMC
(Mmol ≥ 1.0× 106 M) in Bar-end is the highest (5.2 kpc−2),
followed by in Bar(1.2 kpc−2) and Arm(2.6 kpc−2). Although
these values depend on the definition of the environmental
mask, there is no doubt that the number densities of high
mass GMC with ≥ 1.0 × 106 M in Bar (5.1 kpc2) and Arm
(9.9 kpc2) are lower than that in Bar-end (3.6 kpc2). In
particular, GMCs more than 5.0×106 M are only observed
in Bar-end. Note that the number density in M51 spiral arms
is 18.2 kpc−2, and is the factor of 4 ∼ 10 larger than that in
any environments of NGC 1300.
We fitted the cumulative GMC mass spectrum with
equation (9). Although the mass completeness limit is ex-
pected to be 2.0 × 105 M in uncrowded regions (see sec-
tion 5), the completeness limit might be effectively raising
in a crowded region like Bar-end (e.g., Colombo et al. 2014;
Hirota et al. 2018). Thus, we fitted the mass spectrum using
the GMCs with M ≥ 5.0 × 105 M indicated as a vertical
black dash-dotted line in Fig. 11. To estimate the fitting
uncertainties, we made resampling with 100 realizations. In
one realization, random values of a molecular gas mass were
generated within the uncertainties CPROPS calculated. The
median and the MAD of 100 realizations for each parameter
were adopted as the best-fitted value and the confidence in-
terval (Table 5). The orange solid line in Fig. 11 shows the
best-fitted cumulative mass function. We list the p-values of
the K-S tests as an indication of the goodness-of-fit in the
last column of Table 5. Here we fitted the mass spectrum of
GMCs in M51 spiral arms in the same way.
No clear difference was found in the shape of mass spec-
tra between in Bar and Arm: the slope and upper mass limit
is γ ∼ −2.0 and Mu ∼ 5.0 × 106 M, respectively. However,
the mass spectrum in Bar-end is obviously different from
those in Bar and Arm. The slope in Bar-end is flatter than
−2, which indicates that massive GMCs account for a large
population of total cloud mass in Bar-end. The upper mass
limit in Bar-end of Mu = (1.3±3.4)×107 M is twice as large
as that in Bar and Arm regions. The presence or absence
of differences in the mass spectrum between environments is
consistent with that in the box plot of Mmol (see Section 5.1).
The γ and Mu in Bar-end are similar to those in M51 spiral
arms.
Since the γ in Bar-end is larger than those in Bar and
Arm, Bar-end would be an environment where the massive
GMCs forms more than in Bar and Arm. The similarity of
the feature betwen Bar-end and M51 spiral arms suggests
the mechanism which regulate the formation and destruction
of GMCs is similar to that in M51 spiral arms. Although the
mass spectra in Bar and Arm is similar, the GMC destruc-
tion mechanism would be different because the star forma-
tion activity is apparently different (Section 1). The stel-
lar feedback process may be predominant in Arm, but the
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Table 5. Truncated Power-law Fits to the GMC Mass Spectra in
Different Environments in NGC 1300
Envir. γ Mu Nu p-value
(106 M)
All −2.20 ± 0.04 13.6 ± 0.67 2.74 ± 0.40 0.22
Bar −1.97 ± 0.20 6.26 ± 3.04 1.36 ± 0.97 0.59
Arm −2.08 ± 0.10 5.31 ± 0.36 5.45 ± 1.07 0.40
Bar-end −1.66 ± 0.07 14.8 ± 0.93 2.56 ± 0.42 0.85
M51 SA −1.70 ± 0.03 13.0 ± 0.34 35.6 ± 2.46 10−4
Slopes γ, upper cutoff mass Mu , and a measure of the number
of GMCs at the upper cutoff mass Nu of the truncated power-
law fits to the GMC mass spectra of the different environments
in NGC 1300 The error are obtained through 100 resampling
interaction. In the last column, we list the p-values of the K-S
tests as an indication of the goodness-of-fit.
dynamical effect (e.g., cloud-cloud collision and large-scale
shear motion) may be important process in Bar.
8 DISCUSSION
As described in Sections 1 and 3, SFE differences with envi-
ronments are clearly seen in typical strongly barred galaxies.
In the arms, Hii regions are associated with dust lanes, and
GMCs coexist with the dust lanes. However, in bar regions,
prominent Hii regions are often not seen while the GMCs
do exist. What physical mechanism controls the SFE of the
GMC? Based on the K-S tests, there is no significant varia-
tion in the physical properties (σv , R, Mmol, Mvir, Σmol, αvir,
and c) of the GMCs between Bar and Arm (Table 4). Com-
paring to the GMCs between Bar and Bar-end, and Arm
and Bar-end, (marginally) significant difference is only seen
in the distribution of Mmol. Therefore, it appears that sys-
tematic differences in the GMC properties are not the cause
for the SFE differences with environments.
Many previous studies investigated the cause for the
low SFE in the bar regions. Some previous studies proposed
that GMCs can not form due to a strong shock and/or shear
along the bar (e.g., Tubbs 1982; Athanassoula 1992; Rey-
naud & Downes 1998). Recent studies suggest molecular
clouds in bar regions may be gravitationally unbound due
to the strong internal turbulence of the clouds. Sorai et al.
(2012) made 12CO(1− 0) map of Maffei 2 at an angular res-
olution of 200 pc, and pointed out a possibility that clouds
in the bar regions are gravitationally unbound, which causes
the low SF activity. Nimori et al. (2013) performed a two-
dimensional hydrodynamical simulation and also found the
unbound clouds in bars. In NGC 1300, the number fraction
of GMC with αvir > 2 in Bar (60 %) is larger than that in
Arm and Bar-end (30 %), which may partly contribute to
decreasing the SFE in the bar region. However, there is no
significant difference in αvir based on the K-S test (Table 4).
This result suggests that the lack of massive star formation
in the strong bar of NGC 1300 can not be explained by a
systematic difference of αvir only.
Hirota et al. (2018) found the αvir of the GMCs in the
bar of M83 (median is ∼ 1.6) is larger than that in the arm
(∼ 1.2). This result seems to be inconsistent with our re-
sults. However, a direct comparison with our results is not
straightforward because the algorithm for identifying GMCs
they used was different from ours. It is necessary to compare
the GMC properties between M83 and NGC 1300 under the
same data quality and methodology. This comparison is im-
portant but beyond our scope in this paper, which remains
as a future subject.
Although the galactic environments seem not to af-
fect the physical properties of GMCs in NGC 1300, there
is a possibility that the interaction of GMCs is affected.
Cloud-cloud collisions (CCCs), which induces clump for-
mation by shock compressions, has been suggested as the
mechanism of massive star formation (e.g., Habe & Ohta
1992; Fukui et al. 2014). Recent studies suggest that the ef-
ficiency of massive star formation strongly depends on the
collision speed. Takahira et al. (2014, 2018) performed hy-
drodynamical simulations of CCCs. They found that massive
clumps (∼ 100M) finally form in the case of slower CCCs
(∼ 5 km s−1). However, in faster CCCs (> 10 km s−1), clouds
are highly compressed, but the duration of the collision is not
long enough for the clump mass to grow via gas accretion
and no massive clump is formed. Based on a high resolu-
tion (∼ a few pc) 3D hydrodynamical simulations aiming at
modeling a barred galaxy M83, Fujimoto et al. (2014) found
that collision speed among clouds in bar regions is faster
that in arm regions and proposed this difference makes SFE
variations.
CO observations towards NGC 1300 with a single-dish
telescope of Nobeyama 45-m show the higher velocity dis-
persion in bar regions than in arm regions at a kpc-scale res-
olution (Maeda et al. 2018). This result suggests the relative
velocity among the clouds in the bar regions is larger than
that in the arm regions and is qualitatively consistent with
the fast CCC scenario in the bar region. Other CO obser-
vations towards barred galaxies with a single-dish telescope
show the same tendency (e.g., Regan et al. 1999; Morokuma-
Matsui et al. 2015; Muraoka et al. 2016; Yajima et al. 2019).
Egusa et al. (2018) finds that a probability distribution func-
tion of velocity dispersion in the bar of M83 is systematically
larger than in the arm (see also Sun et al. 2018). Querejeta
et al. (2019) found a significant anti-correlation between the
SFE and velocity dispersion of the dense gas at a 100 pc
scale in M51. The velocity dispersion of the dense gas is
thought to be largely reflecting velocity dispersion among
different clumps. According to these results, the difference
in SFE between the arm and bar regions would be due to
the difference in CCC speed rather than the difference in
the physical properties of the GMCs.
Fujimoto et al. (2019, submitted) present a hydrody-
namical simulation of a strongly barred galaxy, using a stel-
lar potential model of NGC 1300. They found that there is
no significant environmental dependence of cloud properties
including the virial parameter, which is consistent with our
result presented in this paper. Further, they show that the
collision speed in the bar is significantly faster than the other
region due to the elongated global gas motion by the stel-
lar bar. The fraction of colliding clouds with collision speed
more than 20 km s−1 in bar regions (∼ 40%) is significantly
larger than those in other regions (< 10%). They conclude
that the physical mechanism that causes the lack of active
star-forming regions in the bar of strongly barred galaxies is
the high-speed CCCs.
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The CCC occurs only a few times within 1 Myr in the
bar and arm region and the effects of collision do not last
for long time; the excited internal gas motion induced by the
collision decays quickly within at most a few Myr, which is
thought to be shorter than cloud lifetimes (10-40 Myr; e.g.,
Kawamura et al. 2009; Meidt et al. 2015; Chevance et al.
2019; Fujimoto et al. 2019). Therefore, in a snapshot of the
galaxy, there are a few or less GMCs affected by the colli-
sion in the bar and arm regions. Thus the GMC properties
observed would not be affected by this effect.
As a next step of this study, we should directly compare
the simulation of Fujimoto et al. (2019, submitted) and our
observational data to investigate the relative velocity among
GMCs we detected. Although direct measurement of colli-
sion speed from observation data is difficult, the velocity de-
viation between the GMCs and their surrounding GMCs can
be an observable indicator of the collision speed of clouds.
Fujimoto et al. (2019, submitted) found that the velocity
deviation in the bar region is larger than that in the arm re-
gion, which reflects the fast CCCs in the bar. Whether the
same tendency is seen in NGC 1300 or not will be clarified
by further investigations using our GMC catalog (Maeda et
al. 2020, in preparation).
9 SUMMARY
We made 12CO(1 − 0) observations towards the strongly
barred galaxy NGC 1300 at a high angular resolution about
40 pc with ALMA. We detected CO emissions from the west-
ern arm to the bar region. Using the CPROPS algorithm, we
identified 233 GMCs (34, 119, and 49 in Bar, Arm, and Bar-
end, respectively) with S/N > 4. We measured R, σv , and
LCO of these GMCs and then derived Mmol, Mvir, Σmol, αvir,
and c of them. We focus on a mass completed sample with
Mmol > 2.0 × 105 M for the investigation of Tpeak, σv , and
Mmol and a resolved sample with Mmol > 5.0 × 105 M and
R > 15 pc for the investigation of R, Mvir, Σmol, αvir, and c.
We compare the GMCs properties among the environments.
The main results are as follows:
(i) Based on the two-sided K-S tests, there is a significant
environmental variation in the Tpeak; the highest value in
Bar-end followed by Arm and Bar. However, there is hardly
any significant variations in GMC physical properties (σv ,
R, Mmol, Mvir, Σmol, αvir, and c; Fig. 5); (marginally) sig-
nificant difference is only seen in the distribution of Mmol
between Bar and Bar-end, and Arm and Bar-end (Table 4).
The properties of GMCs in NGC 1300 are roughly compara-
ble to those in M51 spiral arms. In particular, the properties
in Bar-end are very similar.
(ii) We find no obvious R − σv relation although the ma-
jority of the data points lies around the Galactic fit (Fig. 7).
For the relation between Mvir and Mmol, there is a moderate
correlation in Arm and Bar-end, while there is no apparent
correlation in Bar (Fig. 8). We find the αvir decreases with
increasing Mmol, which suggests the high mass GMCs tend
to be strongly bound as seen in M51. There is a moderate
correlation between R and Mmol in each environment (Fig.
9). Further, we find the Pint/k is roughly constant across the
different environments in NGC 1300 (Fig. 10).
(iii) No clear difference is found in the shape of GMC
mass spectra between in Bar and Arm. The slope of the
spectrum in the Bar-end is slightly flatter than those in Arm
and Bar, and massive GMCs are seen only in the Bar-end
(Fig. 11). The similarity of the feature between Bar-end
and M51 spiral arms suggests the mechanism regulating for-
mation and destruction of GMCs is similar to that in M51
spiral arms.
(iv) It appears that systematic differences in the physical
properties of the GMCs are not the cause for the low SFE
in the bar region. Other mechanisms such as fast CCCs may
control the SFE of GMCs in NGC 1300 (Section 8).
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APPENDIX A: CPROPS BIAS
CPROPS corrects for the sensitivity by extrapolating GMC
properties to those we would expect to measure with perfect
sensitivity (i.e., 0 K). As described in section 4.2.1, the ex-
trapolated R, σv and LCO is typically 1.5 ∼ 2.0 times higher
than the directly measured values. CPROPS also corrects for
the resolution by deconvolution for beam and channel width.
The corrected R, σv is typically by a factor of 0.7 ∼ 0.8
lower than the extrapolated values. Since the accuracy of
these corrections (extrapolation and deconvolution) depends
on the sensitivity, spatial resolution and velocity resolution
(Rosolowsky & Leroy 2006), it is necessary to assess the re-
liability of the measurements of GMC properties.
Using CASA, we simulated ALMA observation of mock
GMCs, which are three-dimensional Gaussian clouds with
a given Mmol, R, and σv in a position-position-velocity
space. We create a fits image with 100 mock GMCs cen-
tered in fixed positions. The Mmol, R, and σv are randomly
determined in the range of 5.3 ≤ log(Mmol/[M]) ≤ 6.8,
1.5 ≤ log(R/[pc]) ≤ 2.2, and 0.3 ≤ log(σv/[km s−1]) ≤ 1.1,
respectively. The GMCs are round clouds (i.e., axis ratio
= 1.0). Here, we assume the CO-to-H2 conversion factor of
4.4 M (K km s−1 pc2)−1. Then, using the task of simobserve
in CASA, we simulate observation under the same configu-
ration, pointings, and noise condition of our ALMA obser-
vations (see Section 2). After reconstructing the image with
the same tclean parameters (see Section 2), we identify the
GMCs using CPROPS with the same settings described in
section 4. We repeated this procedure 12 times, and then we
extracted the GMCs with 4 ≤ S/N ≤ 10, corresponding to
the observed value.
Fig. A1 shows the results of this simulation. The super-
script in denotes the input value of the mock GMC and out
denotes the output value CPROPS measured and corrected.
We plot the ratio of output value to input value as a func-
tion of input value for σv , R, and Mmol, dividing GMCs into
lower S/N (4 ≤ S/N < 7) and higher S/N (7 ≤ S/N ≤ 10). In
panel (a), we find CPROPS measurements work well for the
GMCs whose σinv is larger than 5.0 km s−1. However, for the
GMCs with σinv ≤ 5.0 km s−1, CPROPS overestimates σv by
a factor of ∼ 1.5 regardless of S/N.
According to Rosolowsky & Leroy (2006), the extrap-
olation works well regardless of the S/N, if the line width
of the identified GMC is at least twice the channel width.
In Fig. A2, we plot the σoutv /σinv as a function of the ra-
tio of the velocity dispersion without CPROPS correction
(σobsv ) to channel width (σch =
√
∆V2chan/2pi = 2.0 km s−1).
We find that the σoutv is overestimated by a factor of ∼ 1.5
if the σobsv is less than half the channel width. Such GMC
accounts for 56 %, 64 %, and 64 % in Bar, Arm, and Bar-
end, respectively. Therefore, a large number of the cataloged
GMCs may be overestimated in the σv by a factor of ∼ 1.5.
The CPROPS algorithm performs relatively well for the
measurements of the Mmol and R in comparison to σv . In
panel (b), we find CPROPS slightly underestimate radius:
the Rout is typically underestimated by a factor of ∼ 0.8
and ∼ 0.9 for the GMC with lower S/N and higher S/N,
respectively. In panel (c), the corrected Mmol is mostly equal
to the input Mmol for the GMC with higher S/N, but the
corrected Mmol is typically underestimated by a factor of
∼ 0.9 for the GMC with lower S/N. Because about 70 % of
the cataloged GMCs were detected with 4 ≤ S/N ≤ 7, R and
Mmol may be slightly underestimated by a factor of ∼ 0.8
and ∼ 0.9. Note that the factors of over/underestimation do
not change if the GMC’s minor-to-major axis ratio is set to
be 0.5.
These over/underestimation can propagate to the mea-
surements of Mvir,Σmol,αvir, and c, which are a combination
of σv , R, and Mmol. Thus, we recalculated the GMC prop-
erties. We corrected the cataloged σv by dividing by 1.5 if
σobsv ≥ 2σch. The cataloged R is corrected by dividing by 0.8
and 0.9 for the GMCs with lower and higher S/N. For the
Mmol, we corrected by dividing by 0.9 for the GMCs with
lower S/N. Then, we recalculated other properties based on
the corrected σv , R, and Mmol. Table A1 is the same as
Tabel 3 but corrected for the over/underestimation. We find
the recalculated median Mvir, Σmol, and c become by a fac-
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tor of 0.7 ∼ 0.9 smaller and the correction factor is roughly
comparable in the different environments. The αvir becomes
by a factor of 0.8, 0.5, and 0.8 smaller in Bar, Arm, and Bar-
end, respectively. This suggests we overestimate the fraction
of gravitationally unbound clouds. Based on the corrected
(uncorrected) values, the number fraction is 50 % (58 %),
29 % (33 %), and 23 % (29 %) in Bar, Arm, and Bar-end,
respectively.
We retested the environmental variation of the GMC
properties using the corrected catalog. Table A2 shows
the result of the two-sided K-S test. Comparing the
Table 4, p-values do not change much. Therefore, the
over/underestimation of the measurements does not influ-
ence on the discussion about the environmental variation
described in Section 5.1. It is notable that ∼ 35 % and ∼ 60 %
of the GMCs in M51 measured by Colombo et al. (2014) may
be underestimated and overestimated by a factor of ∼ 1.2.
Thus, the over/underestimation seems not to influence on
the discussion about the comparison with the GMCs in M51.
APPENDIX B: GMC CATALOG
Table B presents the GMC catalog in NGC 1300, which
contains columns as follws:
(i) Column 1: ID, GMC identification number
(ii) Column 2: RA, GMC right ascension as measured by
the intensity-weighted 1st moment along this direction
(iii) Column 3: Dec, GMC declination measured as above
(iv) Column 4: vLSR, GMC central velocity as measured
by the intensity-weighted first moment along the velocity
axis
(v) Column 5: Tpeak, GMC’s peak brightness temperature
in K
(vi) Column 6: S/N, GMC’s peak signal-to-noise ratio
(vii) Column 7: σv , GMC’s deconvolved, extrapolated ve-
locity dispersion in km s−1 with uncertainty
(viii) Column 8: R, GMC’s deconvolved, extrapolated ef-
fective radius in pc with uncertainty
(ix) Column 9: Mmol, GMC’s mass in 105 M calculated
from CO luminosity and αCO = 4.4 M (K km s−1 pc2)−1
with uncertainty
(x) Column 10: Mvir, GMC’s mass inferred from virial the-
orem in 105 M with uncertainty
(xi) Column 11: αvir, GMC’s virial parameter with uncer-
tainty
(xii) Column 12: Region where a given GMC has been
identified, i.e., Bar, Arm, Bar-end(BE), and ”other”, which
represents the GMC outside the three regions
(xiii) Column 13: Flag for the measurement of radius: 0 =
actual measurement of radius, 1 = upper limit
This paper has been typeset from a TEX/LATEX file prepared by
the author.
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Figure A1. Results of the ALMA observation simulation of the mock GMCs. (a): Ratio of the output velocity dispersion by CPROPS
(σoutv ) to the input (model) velocity dispersion (σ
in
v ) as a function of the σ
in
v . We shows the GMCs with lower S/N (4 ≤ S/N < 7) and
higher S/N (7 ≤ S/N ≤ 10) in upper and lower panel, respectively. Red square shows the median value in a bin whose range is shown as
error bar in x-axis, and a error bar in y-axis shows the ∆Q in the bin. Orange solid line shows the channel width of 5.0 km s−1. Black
dash-dotted line shows σoutv /σinv = 1.0. (b),(c): Same as panel (a) but for radius and molecular gas mass.
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Figure A2. Ratio of the output velocity dispersion by CPROPS (σoutv ) to the input (model) velocity dispersion (σ
in
v ) as a function of
the ratio of the velocity dispersion without CPROPS correction (σobsv ) to channel width (σch =
√
∆V 2chan/2pi = 2.0km s−1). Red square
shows the median value in a bin whose range is shown as error bar in x-axis, and a error bar in y-axis shows the ∆Q in the bin. Black
dash-dotted line shows σoutv /σinv = 1.0. Blue dotted line shows σobsv /σch = 2.0.
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Table A1. GMC properties in the different environments of NGC 1300 corrected for the CPROPS bias
Envir. σv R Mmol Mvir Σmol αvir c
(km s−1) (pc) (105 M) (105 M) (M pc−2) (km s−1 pc−0.5)
All 4.0+1.8−0.9 56.4
+12.1
−13.7 5.7
+4.7
−1.9 11.0
+12.6
−4.78 127.8
+45.6
−45.9 1.1
+1.2
−0.6 0.6
+0.2
−0.2
Bar 4.8+1.3−1.5 58.4
+22.2
−19.3 6.1
+2.0
−2.1 14.6
+8.5
−8.77 91.7
+64.6
−28.6 2.0
+0.9
−1.4 0.7
+0.1
−0.2
Arm 3.7+1.5−0.8 55.0
+10.7
−11.8 5.5
+4.2
−1.8 9.8
+6.4
−4.14 111.4
+55.7
−29.3 0.9
+1.2
−0.4 0.6
+0.2
−0.2
Bar-end 3.9+2.6−0.7 57.0
+21.4
−15.7 9.1
+6.4
−3.6 14.0
+17.9
−7.69 143.9
+77.8
−33.4 1.1
+0.6
−0.5 0.7
+0.2
−0.2
Table A2. Kolmogorov-Smirnov Test for GMC properties corrected for the CPROPS bias
Prop. Bar vs. Arm Bar vs. Bar-end Arm vs. Bar-end
σv 0.138 ± 0.062(0.169) 0.538 ± 0.166(0.538) 0.422 ± 0.123(0.460)
R 0.746 ± 0.100(0.914) 0.896 ± 0.078(0.952) 0.556 ± 0.149(0.450)
Mmol 0.841 ± 0.103(0.938) 0.028 ± 0.018(0.027) 0.013 ± 0.007(0.006)
Mvir 0.571 ± 0.199(0.438) 0.865 ± 0.099(0.865) 0.242 ± 0.092(0.261)
Σmol 0.547 ± 0.183(0.530) 0.142 ± 0.077(0.142) 0.093 ± 0.055(0.139)
αvir 0.312 ± 0.120(0.283) 0.185 ± 0.077(0.221) 0.669 ± 0.148(0.664)
c 0.409 ± 0.092(0.409) 0.739 ± 0.166(0.712) 0.359 ± 0.111(0.430)
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Table B1. GMC catalog
ID RA Dec vLSR Tpeak S/N σv R Mmol Mvir αvir Reg Flag
(J2000) (J2000) (km s−1) (K) (km s−1) (pc) (105 M) (105 M)
1 3h19m35.56s −19◦24′25.1′′ 1675.8 2.8 5.5 7.9 ± 4.8 43.2 ± 34.9 10.4 ± 6.4 28.3 ± 53.3 3.0 ± 4.9 BE 0
2 3h19m35.53s −19◦24′24.6′′ 1670.1 2.8 5.3 7.9 ± 5.2 <29.6 2.9 ± 4.1 - - BE 1
3 3h19m35.53s −19◦24′25.7′′ 1666.2 4.2 7.9 7.7 ± 2.4 77.5 ± 16.8 26.5 ± 6.9 47.9 ± 30.1 2.0 ± 1.2 BE 0
4 3h19m35.50s −19◦24′04.8′′ 1667.9 1.8 4.7 4.4 ± 5.1 <29.6 1.1 ± 1.3 - - Arm 1
5 3h19m35.46s −19◦24′04.3′′ 1666.6 2.1 5.3 4.2 ± 2.6 24.7 ± 14.9 2.8 ± 1.7 4.5 ± 6.9 1.8 ± 2.2 Arm 0
6 3h19m35.74s −19◦24′28.2′′ 1662.4 4.2 8.9 5.1 ± 2.0 61.1 ± 26.4 15.5 ± 11.0 16.3 ± 16.0 1.2 ± 1.2 BE 0
7 3h19m35.72s −19◦24′19.8′′ 1662.1 4.0 8.4 6.6 ± 2.2 56.4 ± 20.5 24.1 ± 9.5 25.7 ± 17.6 1.2 ± 0.9 BE 0
8 3h19m35.66s −19◦24′18.6′′ 1666.7 2.9 6.8 6.4 ± 6.4 14.4 ± 21.0 5.1 ± 4.2 6.1 ± 14.6 1.3 ± 3.3 BE 0
9 3h19m35.73s −19◦24′17.7′′ 1663.0 3.5 8.3 5.7 ± 3.8 35.4 ± 26.1 6.6 ± 5.4 11.8 ± 19.4 2.0 ± 2.8 BE 0
10 3h19m35.51s −19◦24′03.7′′ 1659.9 2.2 5.4 3.1 ± 2.3 <29.6 2.7 ± 1.0 - - Arm 1
11 3h19m35.62s −19◦24′25.2′′ 1658.6 2.8 5.5 6.9 ± 2.7 31.7 ± 14.6 9.8 ± 3.2 15.6 ± 15.3 1.8 ± 1.5 BE 0
12 3h19m35.59s −19◦24′22.8′′ 1660.7 7.5 15.7 8.8 ± 1.3 86.7 ± 11.9 79.5 ± 12.4 70.5 ± 22.8 1.0 ± 0.3 BE 0
13 3h19m35.52s −19◦24′22.3′′ 1654.1 4.0 8.5 3.0 ± 3.8 21.6 ± 20.4 7.5 ± 14.0 2.0 ± 5.5 0.3 ± 0.8 BE 0
14 3h19m35.71s −19◦24′12.7′′ 1657.1 4.0 10.4 8.0 ± 2.3 57.4 ± 19.9 19.7 ± 9.6 37.9 ± 30.4 2.1 ± 1.8 Arm 0
15 3h19m35.69s −19◦24′08.6′′ 1655.6 3.8 10.5 8.1 ± 3.6 46.7 ± 64.8 14.7 ± 11.0 31.7 ± 54.5 2.4 ± 4.0 Arm 0
16 3h19m35.58s −19◦24′06.8′′ 1655.4 3.9 10.3 5.7 ± 1.5 56.5 ± 26.5 16.0 ± 9.0 18.9 ± 13.6 1.3 ± 1.0 Arm 0
17 3h19m35.79s −19◦24′27.9′′ 1649.6 5.0 10.5 4.6 ± 3.0 30.5 ± 13.0 10.9 ± 6.4 6.8 ± 9.7 0.7 ± 0.9 BE 0
18 3h19m35.51s −19◦24′26.5′′ 1654.4 3.7 7.0 5.3 ± 2.4 18.2 ± 7.9 5.5 ± 2.9 5.3 ± 5.6 1.1 ± 1.2 BE 0
19 3h19m35.72s −19◦24′15.8′′ 1646.2 9.1 22.0 10.8 ± 1.0 69.9 ± 8.2 102.9 ± 5.9 84.4 ± 18.4 0.9 ± 0.2 BE 0
20 3h19m35.66s −19◦24′07.2′′ 1653.2 4.6 12.4 6.8 ± 2.7 53.1 ± 22.0 21.5 ± 10.8 25.9 ± 28.0 1.3 ± 1.4 Arm 0
21 3h19m35.62s −19◦24′04.9′′ 1653.1 4.1 12.7 6.8 ± 4.5 <29.6 9.6 ± 16.1 - - Arm 1
22 3h19m35.62s −19◦24′04.1′′ 1653.7 5.2 15.5 6.5 ± 2.8 26.8 ± 19.1 12.1 ± 9.9 11.7 ± 13.9 1.1 ± 1.1 Arm 0
23 3h19m35.63s −19◦24′24.1′′ 1648.1 3.6 7.4 5.4 ± 3.2 92.9 ± 39.1 14.7 ± 10.4 28.4 ± 35.2 2.2 ± 2.3 BE 0
24 3h19m35.66s −19◦24′19.3′′ 1645.9 4.5 9.8 11.0 ± 2.9 84.1 ± 17.1 39.5 ± 13.0 106.0 ± 66.4 3.0 ± 1.8 BE 0
25 3h19m35.68s −19◦24′17.8′′ 1643.8 6.3 15.5 9.6 ± 1.3 71.3 ± 8.7 58.9 ± 7.6 67.6 ± 21.4 1.3 ± 0.4 BE 0
26 3h19m35.73s −19◦24′10.3′′ 1638.3 4.2 11.8 7.5 ± 4.3 47.4 ± 19.2 19.4 ± 19.0 28.0 ± 35.4 1.6 ± 1.9 Arm 0
27 3h19m35.84s −19◦24′07.7′′ 1639.8 2.0 5.8 1.9 ± 2.2 <29.6 3.3 ± 5.0 - - Arm 1
28 3h19m35.71s −19◦24′06.0′′ 1642.7 3.1 7.9 4.1 ± 4.7 52.5 ± 25.0 5.3 ± 2.7 9.3 ± 22.7 2.0 ± 4.6 Arm 0
29 3h19m35.72s −19◦24′05.1′′ 1642.6 2.4 6.3 5.7 ± 2.2 37.5 ± 15.2 4.3 ± 1.4 12.7 ± 10.5 3.3 ± 2.7 Arm 0
30 3h19m35.88s −19◦24′26.7′′ 1632.2 3.0 6.6 3.7 ± 4.8 70.8 ± 48.9 1.8 ± 1.6 10.3 ± 24.6 6.5 ± 16.2 BE 0
31 3h19m35.77s −19◦24′24.3′′ 1634.8 4.9 10.0 5.8 ± 3.2 47.3 ± 19.3 25.5 ± 15.7 16.6 ± 19.2 0.7 ± 0.7 BE 0
32 3h19m35.69s −19◦24′22.6′′ 1635.1 4.7 10.4 5.5 ± 1.3 75.7 ± 14.9 32.6 ± 5.9 23.9 ± 13.2 0.8 ± 0.4 BE 0
33 3h19m35.63s −19◦24′20.6′′ 1640.7 3.4 8.1 3.5 ± 4.8 35.5 ± 39.6 6.8 ± 10.9 4.5 ± 13.8 0.7 ± 2.4 BE 0
34 3h19m35.69s −19◦24′11.3′′ 1644.7 4.1 10.7 9.3 ± 4.2 30.8 ± 12.5 14.5 ± 9.8 27.8 ± 26.9 2.1 ± 1.7 Arm 0
35 3h19m35.71s −19◦24′09.6′′ 1635.4 3.9 9.2 4.6 ± 6.3 45.6 ± 47.0 24.7 ± 31.8 9.9 ± 27.2 0.4 ± 1.1 Arm 0
36 3h19m35.84s −19◦24′09.2′′ 1639.0 3.5 10.1 8.9 ± 3.0 76.7 ± 20.4 38.3 ± 14.6 63.0 ± 44.0 1.8 ± 1.1 Arm 0
37 3h19m35.71s −19◦24′04.2′′ 1640.5 2.3 5.9 4.7 ± 3.2 <29.6 3.0 ± 1.7 - - Arm 1
38 3h19m36.28s −19◦24′32.7′′ 1632.9 3.0 7.6 4.3 ± 2.4 <29.6 2.3 ± 1.2 - - BE 1
39 3h19m35.97s −19◦24′27.8′′ 1631.1 4.2 9.6 7.2 ± 1.8 38.7 ± 14.4 12.3 ± 7.0 20.8 ± 11.9 1.9 ± 1.0 BE 0
40 3h19m35.90s −19◦24′27.1′′ 1632.8 3.0 6.7 1.8 ± 3.2 64.2 ± 73.9 8.4 ± 11.5 2.2 ± 7.4 0.3 ± 1.0 BE 0
41 3h19m36.02s −19◦24′25.8′′ 1631.1 3.2 8.0 3.1 ± 2.9 42.6 ± 20.5 4.2 ± 2.0 4.3 ± 8.7 1.2 ± 2.2 BE 0
42 3h19m35.85s −19◦24′25.4′′ 1634.4 4.7 10.2 7.3 ± 3.1 89.5 ± 22.1 47.3 ± 27.5 50.0 ± 45.4 1.2 ± 1.0 BE 0
43 3h19m35.87s −19◦24′24.5′′ 1631.5 3.1 6.8 2.2 ± 3.7 28.8 ± 38.5 3.7 ± 4.9 1.5 ± 5.0 0.5 ± 1.4 BE 0
44 3h19m35.67s −19◦24′21.1′′ 1632.0 5.0 11.2 7.8 ± 2.9 32.5 ± 16.9 9.1 ± 7.9 20.3 ± 19.6 2.5 ± 2.3 BE 0
45 3h19m35.71s −19◦24′12.9′′ 1635.8 3.9 9.7 6.0 ± 2.2 57.6 ± 18.6 23.0 ± 10.5 21.2 ± 18.0 1.0 ± 0.7 Arm 0
46 3h19m36.25s −19◦24′30.5′′ 1622.9 4.4 11.2 5.1 ± 3.7 46.3 ± 38.7 15.6 ± 27.9 12.7 ± 20.7 0.9 ± 1.7 BE 0
47 3h19m36.06s −19◦24′29.6′′ 1626.1 3.3 8.1 5.6 ± 4.0 46.8 ± 26.7 8.1 ± 4.1 15.1 ± 21.4 2.1 ± 3.4 BE 0
48 3h19m36.00s −19◦24′29.4′′ 1625.1 2.0 4.9 7.7 ± 8.5 <29.6 3.4 ± 4.2 - - BE 1
49 3h19m36.00s −19◦24′28.7′′ 1625.5 3.7 8.3 8.1 ± 5.5 51.3 ± 23.1 14.4 ± 11.6 35.1 ± 48.4 2.7 ± 3.6 BE 0
50 3h19m35.97s −19◦24′26.4′′ 1623.5 2.7 5.6 4.2 ± 2.6 39.5 ± 22.4 9.8 ± 7.6 7.3 ± 10.8 0.8 ± 1.4 BE 0
51 3h19m35.73s −19◦24′17.2′′ 1627.0 2.0 5.0 3.3 ± 5.0 27.4 ± 28.8 2.3 ± 3.5 3.1 ± 9.8 1.5 ± 4.6 BE 0
52 3h19m36.12s −19◦24′29.9′′ 1622.7 3.1 7.8 6.0 ± 10.5 49.7 ± 33.9 8.4 ± 8.7 18.4 ± 57.9 2.4 ± 6.9 BE 0
53 3h19m36.17s −19◦24′29.2′′ 1620.5 2.4 6.3 5.5 ± 3.0 <29.6 3.3 ± 2.9 - - BE 1
54 3h19m36.06s −19◦24′28.0′′ 1622.7 4.2 10.5 7.0 ± 2.7 63.2 ± 18.9 11.9 ± 8.5 32.3 ± 29.7 3.0 ± 3.1 BE 0
55 3h19m35.64s −19◦24′22.2′′ 1623.7 2.5 5.9 5.0 ± 3.4 <29.6 1.8 ± 2.9 - - BE 1
56 3h19m35.71s −19◦24′21.6′′ 1624.8 2.3 5.9 4.5 ± 3.8 <29.6 1.8 ± 1.2 - - BE 1
57 3h19m35.73s −19◦24′16.5′′ 1623.0 3.4 8.0 4.8 ± 4.4 <29.6 2.3 ± 3.0 - - BE 1
58 3h19m35.72s −19◦24′14.4′′ 1622.1 2.2 6.1 7.9 ± 5.0 <29.6 2.8 ± 2.5 - - Arm 1
59 3h19m36.40s −19◦24′32.9′′ 1619.1 1.6 4.3 8.0 ± 5.7 16.4 ± 17.5 1.4 ± 1.2 11.0 ± 21.7 8.7 ± 16.5 BE 0
60 3h19m36.44s −19◦24′32.5′′ 1615.7 2.5 6.9 4.7 ± 1.9 <29.6 4.1 ± 1.3 - - BE 1
61 3h19m36.31s −19◦24′31.2′′ 1615.3 3.8 9.9 9.5 ± 8.8 31.5 ± 40.0 6.4 ± 3.8 29.8 ± 62.8 5.2 ± 11.3 BE 0
62 3h19m35.51s −19◦24′18.1′′ 1673.3 4.9 10.5 4.6 ± 1.1 59.9 ± 10.0 17.9 ± 3.6 13.0 ± 6.9 0.8 ± 0.4 BE 0
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Table B1 – continued GMC catalog
ID RA Dec vLSR Tpeak S/N σv R Mmol Mvir αvir Reg Flag
(J2000) (J2000) (km s−1) (K) (km s−1) (pc) (105 M) (105 M)
63 3h19m35.55s −19◦24′18.5′′ 1651.5 2.8 6.4 5.8 ± 2.0 47.3 ± 17.5 8.1 ± 4.4 16.4 ± 15.8 2.2 ± 2.0 BE 0
64 3h19m35.54s −19◦24′13.3′′ 1677.4 2.6 6.8 4.7 ± 1.7 <29.6 2.4 ± 0.6 - - Arm 1
65 3h19m36.45s −19◦24′51.3′′ 1672.6 2.6 4.5 6.8 ± 4.3 <29.6 2.3 ± 0.9 - - other 1
66 3h19m35.01s −19◦24′04.5′′ 1672.0 2.4 5.2 7.6 ± 3.3 14.4 ± 15.6 2.7 ± 1.1 8.7 ± 11.3 3.5 ± 4.5 Arm 0
67 3h19m35.69s −19◦23′53.3′′ 1651.9 2.3 5.6 5.7 ± 2.0 33.2 ± 11.4 6.4 ± 2.0 11.3 ± 9.3 2.0 ± 1.5 Arm 0
68 3h19m35.84s −19◦23′52.8′′ 1649.8 3.1 7.7 4.1 ± 7.5 37.3 ± 49.5 8.2 ± 19.6 6.6 ± 24.4 0.9 ± 3.3 Arm 0
69 3h19m36.00s −19◦23′50.6′′ 1650.7 2.5 6.4 4.5 ± 2.2 49.0 ± 19.0 4.5 ± 3.7 10.2 ± 10.5 2.5 ± 2.4 Arm 0
70 3h19m35.79s −19◦23′52.7′′ 1649.3 4.1 10.1 4.5 ± 3.9 72.9 ± 33.8 10.4 ± 9.9 15.6 ± 30.7 1.7 ± 3.3 Arm 0
71 3h19m35.86s −19◦23′51.6′′ 1652.5 2.0 5.0 6.7 ± 4.0 <29.6 4.3 ± 2.7 - - Arm 1
72 3h19m35.97s −19◦23′51.4′′ 1644.5 3.8 9.4 5.1 ± 1.8 74.2 ± 15.5 19.1 ± 4.1 19.8 ± 15.7 1.2 ± 0.9 Arm 0
73 3h19m35.00s −19◦24′09.3′′ 1668.6 2.2 4.1 4.9 ± 3.5 37.0 ± 13.2 3.3 ± 1.8 9.4 ± 15.0 3.1 ± 4.7 Arm 0
74 3h19m35.01s −19◦24′08.9′′ 1665.4 4.1 7.6 5.6 ± 2.2 <29.6 3.0 ± 0.6 - - Arm 1
75 3h19m35.43s −19◦24′08.2′′ 1664.7 3.5 8.9 4.6 ± 2.8 <29.6 3.2 ± 0.6 - - Arm 1
76 3h19m34.93s −19◦24′05.5′′ 1663.5 2.7 5.2 5.2 ± 1.5 45.8 ± 12.9 7.8 ± 2.0 13.1 ± 8.9 1.9 ± 1.4 Arm 0
77 3h19m34.91s −19◦24′04.4′′ 1663.8 2.3 4.3 6.5 ± 2.2 33.1 ± 25.4 8.4 ± 2.4 14.6 ± 15.7 1.9 ± 2.1 Arm 0
78 3h19m34.96s −19◦24′02.3′′ 1670.6 2.5 5.2 8.3 ± 2.9 18.2 ± 10.5 4.4 ± 1.2 12.9 ± 13.2 3.3 ± 3.1 Arm 0
79 3h19m35.49s −19◦23′56.6′′ 1657.2 5.3 12.6 4.5 ± 0.7 74.8 ± 10.1 24.2 ± 2.0 15.6 ± 5.5 0.7 ± 0.2 Arm 0
80 3h19m35.64s −19◦23′54.7′′ 1650.2 2.5 6.5 2.9 ± 1.6 38.2 ± 15.3 5.6 ± 2.6 3.3 ± 4.3 0.7 ± 0.9 Arm 0
81 3h19m35.60s −19◦23′55.7′′ 1648.8 2.9 7.1 5.1 ± 2.5 50.4 ± 13.9 8.2 ± 3.9 13.8 ± 14.1 1.9 ± 1.9 Arm 0
82 3h19m35.60s −19◦23′52.5′′ 1651.7 2.3 5.0 6.5 ± 4.9 <29.6 5.1 ± 4.1 - - Arm 1
83 3h19m35.60s −19◦23′51.9′′ 1648.8 2.4 5.4 5.0 ± 2.9 30.7 ± 16.8 4.0 ± 2.1 8.1 ± 11.3 2.3 ± 3.4 Arm 0
84 3h19m35.63s −19◦23′50.7′′ 1642.4 2.5 6.1 6.6 ± 5.0 33.8 ± 23.4 4.4 ± 4.9 15.3 ± 27.1 3.9 ± 7.6 Arm 0
85 3h19m35.64s −19◦23′48.9′′ 1642.7 2.2 5.2 3.9 ± 4.9 <29.6 1.1 ± 0.8 - - Arm 1
86 3h19m35.65s −19◦23′48.3′′ 1648.1 2.4 5.3 7.2 ± 3.3 48.0 ± 14.1 8.4 ± 3.3 26.1 ± 25.4 3.5 ± 2.9 Arm 0
87 3h19m35.64s −19◦23′50.1′′ 1642.3 3.2 7.4 3.9 ± 3.9 <29.6 4.3 ± 3.8 - - Arm 1
88 3h19m35.00s −19◦24′08.2′′ 1665.0 2.6 5.0 4.7 ± 2.5 <29.6 2.1 ± 0.8 - - Arm 1
89 3h19m35.42s −19◦23′54.8′′ 1664.9 1.7 4.2 5.5 ± 3.4 <29.6 2.3 ± 1.2 - - Arm 1
90 3h19m35.56s −19◦24′15.9′′ 1659.2 2.8 6.2 5.2 ± 1.6 41.0 ± 10.8 5.0 ± 1.0 11.6 ± 8.4 2.6 ± 1.8 BE 0
91 3h19m35.30s −19◦24′03.8′′ 1663.4 2.3 5.6 4.1 ± 2.9 <29.6 2.8 ± 0.6 - - Arm 1
92 3h19m35.70s −19◦24′03.4′′ 1646.3 3.8 9.9 9.7 ± 2.6 29.2 ± 12.6 14.0 ± 3.7 28.4 ± 18.8 2.3 ± 1.3 Arm 0
93 3h19m35.79s −19◦24′02.6′′ 1646.3 5.6 15.5 5.8 ± 1.0 87.2 ± 11.1 43.1 ± 4.0 30.5 ± 10.4 0.8 ± 0.3 Arm 0
94 3h19m35.82s −19◦24′00.5′′ 1645.7 3.0 8.7 4.1 ± 1.1 73.2 ± 16.1 14.5 ± 3.3 12.6 ± 7.2 1.0 ± 0.6 Arm 0
95 3h19m35.93s −19◦24′02.5′′ 1639.8 4.0 11.9 3.2 ± 2.0 47.9 ± 15.9 14.2 ± 5.4 5.2 ± 7.3 0.4 ± 0.6 Arm 0
96 3h19m35.84s −19◦23′59.4′′ 1645.5 1.7 4.6 5.6 ± 4.8 <29.6 3.8 ± 3.5 - - Arm 1
97 3h19m35.87s −19◦24′02.6′′ 1634.8 2.7 8.4 5.0 ± 3.9 34.8 ± 20.5 7.6 ± 6.9 9.0 ± 15.2 1.3 ± 2.2 Arm 0
98 3h19m35.99s −19◦24′03.0′′ 1630.0 1.5 4.0 6.7 ± 5.9 <29.6 0.7 ± 0.6 - - Arm 1
99 3h19m35.39s −19◦23′57.2′′ 1660.2 2.0 4.7 3.7 ± 1.7 <29.6 4.1 ± 1.3 - - Arm 1
100 3h19m36.42s −19◦24′39.2′′ 1646.1 1.9 4.2 5.0 ± 2.8 25.0 ± 14.5 4.1 ± 2.5 6.5 ± 7.8 1.8 ± 2.3 other 0
101 3h19m36.34s −19◦24′38.7′′ 1647.4 2.3 5.0 6.6 ± 2.5 51.5 ± 16.1 7.3 ± 1.9 23.0 ± 19.5 3.5 ± 2.8 other 0
102 3h19m36.04s −19◦24′34.5′′ 1651.9 2.3 4.6 6.8 ± 2.1 32.7 ± 10.7 6.1 ± 1.6 15.8 ± 12.8 2.9 ± 2.4 other 0
103 3h19m38.35s −19◦24′22.5′′ 1649.7 1.7 4.2 6.0 ± 4.1 <29.6 3.6 ± 1.8 - - other 1
104 3h19m35.83s −19◦23′58.4′′ 1651.1 2.5 6.9 5.7 ± 4.7 38.3 ± 21.5 5.3 ± 5.9 13.0 ± 24.8 2.7 ± 6.1 Arm 0
105 3h19m35.88s −19◦23′58.5′′ 1642.2 2.4 6.7 2.2 ± 4.1 35.8 ± 38.8 1.2 ± 1.4 1.8 ± 5.6 1.6 ± 5.1 Arm 0
106 3h19m35.90s −19◦24′33.5′′ 1650.4 2.9 5.5 4.4 ± 1.8 <29.6 3.3 ± 1.0 - - other 1
107 3h19m35.93s −19◦23′57.4′′ 1649.9 1.8 5.3 3.8 ± 1.5 40.7 ± 18.3 4.0 ± 2.3 6.3 ± 5.7 1.7 ± 1.5 Arm 0
108 3h19m35.92s −19◦23′58.1′′ 1646.3 2.2 6.6 3.9 ± 3.2 <29.6 1.7 ± 1.0 - - Arm 1
109 3h19m35.82s −19◦24′05.9′′ 1641.5 3.3 8.9 5.2 ± 1.1 38.8 ± 7.5 9.7 ± 0.8 11.1 ± 5.1 1.3 ± 0.6 Arm 0
110 3h19m36.03s −19◦24′02.2′′ 1639.0 2.6 7.3 5.8 ± 1.9 37.7 ± 8.7 5.5 ± 1.1 13.4 ± 9.3 2.7 ± 1.9 Arm 0
111 3h19m35.97s −19◦23′54.9′′ 1641.9 2.4 6.9 2.0 ± 2.9 <29.6 3.6 ± 3.5 - - Arm 1
112 3h19m36.02s −19◦23′52.6′′ 1639.5 2.2 5.7 3.9 ± 3.7 13.6 ± 27.1 2.9 ± 2.9 2.2 ± 5.8 0.8 ± 2.2 Arm 0
113 3h19m36.03s −19◦23′54.5′′ 1630.5 3.6 10.3 7.8 ± 2.8 42.6 ± 12.2 12.2 ± 2.8 26.7 ± 18.8 2.4 ± 1.6 Arm 0
114 3h19m36.19s −19◦23′52.5′′ 1628.2 3.0 7.9 6.9 ± 2.3 59.3 ± 16.7 17.1 ± 7.1 29.5 ± 21.4 1.9 ± 1.2 Arm 0
115 3h19m36.21s −19◦23′51.9′′ 1632.7 2.5 6.7 8.4 ± 4.1 46.3 ± 29.0 6.6 ± 3.8 34.0 ± 44.1 5.8 ± 6.9 Arm 0
116 3h19m36.46s −19◦23′50.6′′ 1647.3 1.5 4.1 3.6 ± 6.0 33.3 ± 44.3 1.6 ± 2.5 4.4 ± 15.8 3.0 ± 9.7 Arm 0
117 3h19m36.43s −19◦23′50.4′′ 1635.5 2.0 5.2 6.5 ± 2.5 23.2 ± 11.2 5.0 ± 2.0 10.1 ± 9.2 2.2 ± 1.9 Arm 0
118 3h19m36.59s −19◦23′50.0′′ 1637.3 1.7 4.7 7.4 ± 4.8 29.2 ± 18.3 2.6 ± 1.3 16.4 ± 24.6 7.0 ± 9.5 Arm 0
119 3h19m36.22s −19◦23′49.1′′ 1638.1 2.5 6.0 4.6 ± 1.8 32.5 ± 11.4 4.9 ± 0.9 7.3 ± 6.6 1.6 ± 1.4 Arm 0
120 3h19m37.13s −19◦24′40.6′′ 1631.2 2.2 6.1 5.8 ± 2.3 35.8 ± 9.1 4.8 ± 0.8 12.4 ± 11.1 2.9 ± 2.6 other 0
121 3h19m36.14s −19◦24′00.2′′ 1638.3 1.7 4.9 4.4 ± 2.2 <29.6 2.2 ± 1.3 - - Arm 1
122 3h19m36.57s −19◦23′48.2′′ 1635.9 2.7 6.4 5.0 ± 4.7 76.5 ± 47.6 13.1 ± 10.2 20.0 ± 40.4 1.7 ± 3.6 Arm 0
123 3h19m36.52s −19◦23′47.7′′ 1629.3 3.3 8.6 2.2 ± 1.1 49.0 ± 16.7 8.9 ± 5.7 2.5 ± 2.6 0.3 ± 0.3 Arm 0
124 3h19m36.00s −19◦23′47.0′′ 1635.2 2.1 5.1 4.9 ± 1.9 35.6 ± 14.4 5.2 ± 1.7 8.8 ± 8.1 1.9 ± 1.8 Arm 0
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Table B1 – continued GMC catalog
ID RA Dec vLSR Tpeak S/N σv R Mmol Mvir αvir Reg Flag
(J2000) (J2000) (km s−1) (K) (km s−1) (pc) (105 M) (105 M)
125 3h19m36.79s −19◦23′43.8′′ 1631.4 2.2 4.4 4.7 ± 3.2 27.7 ± 24.5 3.2 ± 1.6 6.4 ± 10.4 2.2 ± 3.8 Arm 0
126 3h19m36.86s −19◦23′43.9′′ 1634.5 2.8 5.3 2.4 ± 2.0 <29.6 4.6 ± 3.3 - - Arm 1
127 3h19m36.75s −19◦23′43.2′′ 1627.6 3.1 6.6 3.9 ± 3.8 21.6 ± 16.2 5.0 ± 3.1 3.4 ± 6.6 0.8 ± 1.4 Arm 0
128 3h19m36.82s −19◦23′42.9′′ 1633.0 3.0 5.5 4.9 ± 2.3 44.0 ± 15.5 7.2 ± 1.9 11.1 ± 11.2 1.7 ± 1.7 Arm 0
129 3h19m37.04s −19◦23′41.5′′ 1629.7 4.0 6.6 4.7 ± 1.7 34.6 ± 8.2 8.4 ± 1.4 7.9 ± 6.1 1.0 ± 0.8 Arm 0
130 3h19m37.32s −19◦24′43.5′′ 1620.4 2.2 5.8 5.5 ± 2.0 50.8 ± 9.0 8.7 ± 1.5 16.2 ± 11.7 2.1 ± 1.4 other 0
131 3h19m36.70s −19◦24′37.2′′ 1630.0 2.2 6.2 6.7 ± 3.4 <29.6 3.2 ± 4.1 - - other 1
132 3h19m36.65s −19◦24′36.7′′ 1621.8 4.2 11.4 5.4 ± 1.6 48.2 ± 15.4 11.2 ± 3.3 14.7 ± 10.0 1.5 ± 0.8 other 0
133 3h19m36.48s −19◦24′35.4′′ 1631.9 1.7 4.2 5.2 ± 4.2 <29.6 4.1 ± 3.3 - - other 1
134 3h19m36.50s −19◦24′34.7′′ 1625.8 2.3 6.9 8.8 ± 4.0 <29.6 3.8 ± 4.9 - - Bar 1
135 3h19m36.51s −19◦24′33.9′′ 1627.7 3.4 8.6 6.8 ± 3.3 17.4 ± 10.7 6.5 ± 3.9 8.5 ± 10.8 1.5 ± 1.8 Bar 0
136 3h19m36.15s −19◦24′33.3′′ 1636.0 2.0 4.7 4.8 ± 2.2 8.7 ± 8.5 2.0 ± 1.0 2.1 ± 3.0 1.2 ± 1.5 BE 0
137 3h19m36.00s −19◦24′03.8′′ 1635.7 1.9 5.6 4.4 ± 2.6 <29.6 1.4 ± 0.6 - - Arm 1
138 3h19m36.21s −19◦24′00.4′′ 1637.4 1.5 4.3 4.8 ± 2.4 <29.6 2.2 ± 1.0 - - Arm 1
139 3h19m35.98s −19◦23′59.5′′ 1630.1 2.1 6.3 3.9 ± 2.7 28.0 ± 21.9 3.4 ± 2.1 4.5 ± 6.8 1.5 ± 2.3 Arm 0
140 3h19m35.96s −19◦23′59.0′′ 1633.6 2.0 5.4 6.7 ± 5.2 27.5 ± 24.8 2.3 ± 2.9 13.0 ± 25.3 6.2 ± 11.4 Arm 0
141 3h19m36.68s −19◦23′58.0′′ 1619.1 2.3 6.8 4.3 ± 3.0 52.5 ± 23.9 5.5 ± 2.3 9.9 ± 14.1 2.0 ± 2.9 Arm 0
142 3h19m36.71s −19◦23′57.6′′ 1616.4 2.2 5.9 5.6 ± 5.5 27.8 ± 22.0 3.4 ± 2.6 9.2 ± 21.1 3.0 ± 5.8 Arm 0
143 3h19m36.34s −19◦23′56.8′′ 1632.7 2.0 5.4 7.2 ± 3.5 <29.6 4.7 ± 2.8 - - Arm 1
144 3h19m36.35s −19◦23′55.5′′ 1631.3 2.8 7.8 6.4 ± 2.1 44.1 ± 20.9 10.9 ± 3.7 19.1 ± 13.2 2.0 ± 1.2 Arm 0
145 3h19m36.50s −19◦23′52.7′′ 1632.9 2.1 5.5 5.9 ± 3.3 <29.6 2.2 ± 0.8 - - Arm 1
146 3h19m36.33s −19◦23′52.2′′ 1634.4 2.1 5.3 6.5 ± 2.6 32.5 ± 12.6 4.3 ± 1.0 14.2 ± 12.9 3.7 ± 3.2 Arm 0
147 3h19m36.60s −19◦23′47.3′′ 1633.0 3.0 7.2 4.5 ± 4.4 24.3 ± 20.5 3.7 ± 5.4 5.2 ± 11.5 1.6 ± 3.5 Arm 0
148 3h19m36.67s −19◦23′47.3′′ 1622.2 4.9 11.4 4.9 ± 1.3 51.9 ± 15.0 13.4 ± 4.3 13.1 ± 8.5 1.1 ± 0.7 Arm 0
149 3h19m36.63s −19◦23′43.4′′ 1632.6 2.4 5.0 4.5 ± 2.0 <29.6 3.3 ± 1.3 - - Arm 1
150 3h19m36.30s −19◦23′40.2′′ 1634.5 2.7 4.8 4.6 ± 2.2 27.0 ± 11.5 4.8 ± 1.5 6.0 ± 6.6 1.4 ± 1.4 Arm 0
151 3h19m37.36s −19◦24′50.5′′ 1627.9 2.0 4.4 5.2 ± 2.9 <29.6 2.7 ± 1.3 - - other 1
152 3h19m37.09s −19◦24′32.0′′ 1602.6 3.3 10.7 9.9 ± 5.0 <29.6 10.4 ± 13.4 - - Bar 1
153 3h19m37.01s −19◦24′31.5′′ 1607.2 4.4 13.0 9.0 ± 4.3 <29.6 23.7 ± 15.8 - - Bar 1
154 3h19m37.14s −19◦24′33.2′′ 1596.8 1.9 5.3 4.6 ± 3.0 31.7 ± 16.3 3.7 ± 2.4 7.0 ± 9.7 2.1 ± 2.7 Bar 0
155 3h19m37.13s −19◦24′32.6′′ 1584.1 1.4 4.0 4.3 ± 3.3 <29.6 1.1 ± 0.9 - - Bar 1
156 3h19m36.21s −19◦24′31.7′′ 1634.4 2.0 4.7 2.4 ± 2.0 <29.6 1.1 ± 0.6 - - BE 1
157 3h19m36.55s −19◦24′30.4′′ 1620.2 2.6 8.0 5.2 ± 3.5 25.8 ± 25.4 3.1 ± 2.3 7.2 ± 11.6 2.6 ± 3.7 Bar 0
158 3h19m36.54s −19◦24′29.5′′ 1618.0 1.6 4.6 3.9 ± 3.7 <29.6 0.9 ± 0.7 - - Bar 1
159 3h19m36.59s −19◦24′32.1′′ 1609.7 2.1 5.8 2.7 ± 2.2 32.1 ± 24.9 3.0 ± 1.3 2.4 ± 5.0 0.9 ± 1.9 Bar 0
160 3h19m36.53s −19◦24′30.7′′ 1608.2 2.2 6.3 4.8 ± 5.1 44.4 ± 38.7 2.5 ± 2.7 10.6 ± 28.5 4.7 ± 13.1 Bar 0
161 3h19m36.65s −19◦24′30.7′′ 1604.2 3.9 11.8 4.9 ± 6.7 17.4 ± 21.5 8.1 ± 11.6 4.4 ± 14.7 0.6 ± 2.1 Bar 0
162 3h19m36.72s −19◦24′30.7′′ 1598.5 4.6 13.4 5.0 ± 2.4 81.9 ± 23.0 40.2 ± 24.4 21.5 ± 19.7 0.6 ± 0.6 Bar 0
163 3h19m36.81s −19◦24′31.2′′ 1599.3 2.2 7.0 6.1 ± 5.4 35.7 ± 21.4 5.7 ± 5.4 14.0 ± 25.2 2.7 ± 5.2 Bar 0
164 3h19m36.60s −19◦24′19.1′′ 1624.9 1.2 4.2 7.5 ± 6.1 <29.6 1.0 ± 0.6 - - other 1
165 3h19m36.76s −19◦23′57.2′′ 1614.1 2.9 7.8 6.8 ± 3.0 34.6 ± 15.2 5.1 ± 2.1 16.4 ± 17.2 3.6 ± 3.7 Arm 0
166 3h19m36.83s −19◦23′56.1′′ 1614.9 2.2 6.2 3.5 ± 1.9 96.7 ± 38.0 14.8 ± 7.4 12.6 ± 14.3 1.0 ± 1.1 Arm 0
167 3h19m36.21s −19◦23′55.2′′ 1630.1 2.0 5.6 8.9 ± 3.4 20.1 ± 11.9 3.1 ± 0.9 16.5 ± 16.6 5.9 ± 5.3 Arm 0
168 3h19m36.15s −19◦23′55.0′′ 1634.7 2.2 6.3 2.4 ± 2.0 <29.6 1.4 ± 0.4 - - Arm 1
169 3h19m36.23s −19◦23′50.5′′ 1635.8 1.7 4.4 4.7 ± 3.1 8.1 ± 12.4 0.9 ± 0.7 1.9 ± 4.6 2.4 ± 5.5 Arm 0
170 3h19m36.27s −19◦23′50.0′′ 1625.7 2.0 5.1 2.7 ± 2.2 60.5 ± 18.1 5.5 ± 2.7 4.4 ± 7.5 0.9 ± 1.6 Arm 0
171 3h19m36.95s −19◦23′44.7′′ 1619.7 3.3 6.6 3.7 ± 4.2 38.3 ± 26.4 4.8 ± 5.3 5.4 ± 13.3 1.2 ± 3.2 Arm 0
172 3h19m37.08s −19◦23′46.9′′ 1619.8 2.2 4.3 3.2 ± 4.0 30.0 ± 23.1 3.3 ± 3.9 3.1 ± 7.8 1.1 ± 2.7 Arm 0
173 3h19m37.02s −19◦23′45.5′′ 1617.7 4.8 10.2 3.6 ± 1.8 97.7 ± 22.5 28.9 ± 9.1 13.5 ± 13.4 0.5 ± 0.5 Arm 0
174 3h19m37.13s −19◦23′47.3′′ 1614.6 3.0 6.3 5.3 ± 1.9 42.1 ± 12.8 7.3 ± 1.7 12.2 ± 10.1 1.9 ± 1.3 Arm 0
175 3h19m36.99s −19◦23′46.6′′ 1614.4 2.9 5.9 5.1 ± 2.7 27.0 ± 18.5 7.1 ± 4.3 7.3 ± 8.0 1.1 ± 1.3 Arm 0
176 3h19m37.04s −19◦23′43.6′′ 1624.4 2.9 5.3 5.0 ± 1.8 48.9 ± 12.6 8.5 ± 1.5 12.8 ± 10.1 1.7 ± 1.3 Arm 0
177 3h19m36.25s −19◦23′40.5′′ 1627.2 2.3 4.0 4.1 ± 4.7 <29.6 3.1 ± 1.2 - - Arm 1
178 3h19m37.09s −19◦23′39.1′′ 1628.7 3.0 4.4 4.5 ± 3.1 <29.6 2.6 ± 1.3 - - other 1
179 3h19m37.78s −19◦24′45.8′′ 1620.1 1.9 4.8 3.4 ± 2.0 20.9 ± 11.8 3.2 ± 1.4 2.5 ± 3.5 0.9 ± 1.2 other 0
180 3h19m37.28s −19◦24′42.5′′ 1622.4 2.2 6.0 3.9 ± 1.2 48.0 ± 14.6 4.9 ± 1.3 7.6 ± 5.5 1.7 ± 1.1 other 0
181 3h19m36.97s −19◦24′39.3′′ 1627.7 1.9 5.5 4.2 ± 4.6 25.3 ± 30.2 1.5 ± 1.5 4.6 ± 12.1 3.5 ± 7.9 other 0
182 3h19m36.95s −19◦24′39.0′′ 1624.3 1.7 5.1 5.3 ± 3.8 44.2 ± 29.0 3.8 ± 2.6 13.1 ± 22.2 3.8 ± 5.6 other 0
183 3h19m36.88s −19◦24′38.6′′ 1624.2 2.6 7.1 5.0 ± 1.1 56.0 ± 9.5 9.3 ± 1.1 14.4 ± 7.4 1.7 ± 0.8 other 0
184 3h19m36.75s −19◦24′35.5′′ 1612.5 2.5 7.1 5.4 ± 1.4 51.1 ± 10.4 8.3 ± 1.1 15.4 ± 9.0 2.1 ± 1.1 Bar 0
185 3h19m35.97s −19◦24′23.1′′ 1627.7 2.1 5.4 4.6 ± 2.5 <29.6 1.9 ± 0.6 - - BE 1
186 3h19m36.19s −19◦24′19.7′′ 1624.6 1.8 5.1 4.0 ± 1.4 56.9 ± 12.0 6.6 ± 1.6 9.7 ± 7.1 1.6 ± 1.1 BE 0
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GMC properties in the strongly barred galaxy NGC 1300 23
Table B1 – continued GMC catalog
ID RA Dec vLSR Tpeak S/N σv R Mmol Mvir αvir Reg Flag
(J2000) (J2000) (km s−1) (K) (km s−1) (pc) (105 M) (105 M)
187 3h19m36.55s −19◦24′02.2′′ 1616.3 1.4 4.9 5.3 ± 2.4 43.4 ± 14.4 3.3 ± 1.0 12.9 ± 11.9 4.4 ± 3.6 Arm 0
188 3h19m36.88s −19◦23′46.3′′ 1624.8 2.7 5.7 6.3 ± 2.3 50.0 ± 14.5 5.5 ± 1.8 20.8 ± 17.6 4.2 ± 3.5 Arm 0
189 3h19m36.57s −19◦24′33.2′′ 1617.9 2.3 6.1 6.2 ± 2.2 81.9 ± 10.4 11.5 ± 2.7 32.5 ± 25.7 3.1 ± 2.5 Bar 0
190 3h19m36.89s −19◦24′29.0′′ 1622.6 1.7 4.8 6.3 ± 4.1 <29.6 1.7 ± 0.6 - - Bar 1
191 3h19m35.75s −19◦24′15.0′′ 1621.2 1.6 4.3 5.7 ± 2.6 <29.6 2.1 ± 1.0 - - Arm 1
192 3h19m37.31s −19◦24′13.3′′ 1617.7 1.6 4.9 4.5 ± 1.9 <29.6 1.3 ± 0.5 - - other 1
193 3h19m35.99s −19◦24′08.3′′ 1620.1 1.6 4.8 4.5 ± 2.8 <29.6 1.4 ± 0.7 - - Arm 1
194 3h19m36.05s −19◦24′07.3′′ 1619.4 1.7 5.1 3.8 ± 1.7 <29.6 2.9 ± 1.4 - - Arm 1
195 3h19m36.71s −19◦24′06.3′′ 1614.7 1.6 4.8 2.6 ± 1.4 52.4 ± 16.3 3.8 ± 1.9 3.6 ± 4.3 1.0 ± 1.2 other 0
196 3h19m36.73s −19◦24′05.4′′ 1614.5 1.6 4.9 2.0 ± 1.6 <29.6 0.6 ± 0.2 - - other 1
197 3h19m36.97s −19◦23′54.2′′ 1614.1 2.6 6.4 3.4 ± 1.5 36.0 ± 14.1 5.1 ± 1.7 4.4 ± 4.6 1.0 ± 0.9 Arm 0
198 3h19m37.04s −19◦23′54.0′′ 1612.9 2.4 6.2 4.5 ± 3.0 35.7 ± 16.5 4.4 ± 1.6 7.6 ± 9.7 2.0 ± 2.5 Arm 0
199 3h19m37.14s −19◦23′43.9′′ 1613.9 3.2 5.3 8.4 ± 2.5 27.7 ± 12.8 5.6 ± 1.5 20.3 ± 16.5 4.0 ± 3.1 Arm 0
200 3h19m38.30s −19◦24′38.1′′ 1589.1 2.9 7.8 5.9 ± 5.3 <29.6 10.4 ± 12.6 - - Bar 1
201 3h19m38.44s −19◦24′37.0′′ 1567.9 2.4 5.4 3.3 ± 4.7 32.3 ± 25.9 6.9 ± 6.1 3.7 ± 10.9 0.6 ± 1.7 Bar 0
202 3h19m38.41s −19◦24′37.6′′ 1563.1 2.4 5.9 6.6 ± 3.6 48.5 ± 28.2 6.9 ± 4.9 21.7 ± 31.6 3.5 ± 4.5 Bar 0
203 3h19m37.13s −19◦24′37.9′′ 1620.0 2.2 6.6 3.1 ± 0.9 <29.6 2.0 ± 0.5 - - Bar 1
204 3h19m37.12s −19◦24′31.0′′ 1611.4 1.6 5.0 5.9 ± 1.9 <29.6 3.1 ± 1.1 - - Bar 1
205 3h19m37.17s −19◦24′07.3′′ 1608.3 2.1 6.6 5.0 ± 2.0 <29.6 3.6 ± 0.7 - - other 1
206 3h19m37.21s −19◦23′49.7′′ 1615.0 3.5 7.4 2.8 ± 0.8 61.0 ± 8.9 9.7 ± 1.7 5.0 ± 3.1 0.6 ± 0.4 Arm 0
207 3h19m37.23s −19◦23′44.5′′ 1607.0 3.4 6.1 7.5 ± 2.3 67.0 ± 12.0 16.7 ± 2.3 38.9 ± 25.4 2.6 ± 1.6 Arm 0
208 3h19m36.74s −19◦24′32.4′′ 1606.9 1.8 5.0 6.3 ± 3.1 28.1 ± 13.4 5.6 ± 2.2 11.5 ± 13.8 2.3 ± 2.5 Bar 0
209 3h19m36.83s −19◦24′32.3′′ 1606.1 2.1 6.4 3.6 ± 1.8 30.1 ± 10.7 4.6 ± 1.5 4.1 ± 4.9 1.0 ± 1.1 Bar 0
210 3h19m36.91s −19◦24′05.4′′ 1614.8 1.3 4.2 3.0 ± 1.8 <29.6 0.9 ± 0.5 - - other 1
211 3h19m36.97s −19◦24′05.3′′ 1610.0 2.0 5.9 5.4 ± 2.5 <29.6 2.6 ± 0.6 - - other 1
212 3h19m36.58s −19◦23′50.2′′ 1613.6 1.7 4.3 4.6 ± 2.3 <29.6 1.6 ± 0.6 - - Arm 1
213 3h19m37.39s −19◦23′44.7′′ 1607.9 3.7 6.3 3.6 ± 1.1 54.2 ± 11.2 10.1 ± 1.7 7.1 ± 4.5 0.8 ± 0.5 Arm 0
214 3h19m36.95s −19◦24′34.1′′ 1603.4 1.7 5.2 6.1 ± 2.4 16.5 ± 10.5 2.6 ± 0.9 6.4 ± 6.7 2.8 ± 2.5 Bar 0
215 3h19m37.60s −19◦24′30.8′′ 1601.1 2.3 6.5 6.5 ± 1.3 63.4 ± 8.1 13.7 ± 1.6 27.7 ± 11.7 2.3 ± 0.8 Bar 0
216 3h19m38.09s −19◦24′27.0′′ 1599.6 1.6 5.0 7.2 ± 4.2 <29.6 1.5 ± 0.5 - - other 1
217 3h19m38.20s −19◦24′25.9′′ 1604.8 1.9 5.1 3.4 ± 2.1 <29.6 2.1 ± 0.5 - - other 1
218 3h19m37.03s −19◦24′05.0′′ 1600.6 2.1 5.7 5.8 ± 2.5 21.4 ± 7.8 3.2 ± 0.9 7.4 ± 7.4 2.6 ± 2.4 other 0
219 3h19m37.06s −19◦24′01.6′′ 1609.1 2.4 6.5 2.3 ± 1.2 35.9 ± 11.2 3.5 ± 0.7 2.0 ± 2.3 0.6 ± 0.7 other 0
220 3h19m37.18s −19◦23′52.2′′ 1602.6 2.0 4.6 4.4 ± 1.7 24.5 ± 10.9 4.1 ± 1.3 4.9 ± 4.5 1.3 ± 1.3 Arm 0
221 3h19m38.06s −19◦24′31.5′′ 1592.3 1.5 4.1 4.7 ± 1.6 67.8 ± 14.3 6.9 ± 2.7 15.4 ± 11.4 2.5 ± 1.8 Bar 0
222 3h19m37.79s −19◦24′27.5′′ 1599.8 1.5 4.4 1.9 ± 0.9 29.2 ± 15.0 1.7 ± 0.8 1.0 ± 1.2 0.7 ± 0.7 Bar 0
223 3h19m37.26s −19◦23′45.7′′ 1602.8 2.8 5.1 4.5 ± 2.8 23.2 ± 11.8 3.9 ± 1.3 5.0 ± 7.0 1.4 ± 1.8 Arm 0
224 3h19m37.03s −19◦24′32.9′′ 1594.2 2.3 7.2 4.1 ± 1.5 24.5 ± 11.5 3.5 ± 0.7 4.2 ± 3.9 1.3 ± 1.1 Bar 0
225 3h19m37.79s −19◦23′50.9′′ 1585.5 2.7 4.6 8.8 ± 3.9 35.5 ± 17.9 5.8 ± 2.7 28.8 ± 33.1 5.5 ± 6.2 other 0
226 3h19m38.28s −19◦24′36.6′′ 1580.6 2.1 5.6 5.0 ± 5.0 28.0 ± 20.7 3.9 ± 3.4 7.1 ± 15.9 2.1 ± 4.2 Bar 0
227 3h19m38.29s −19◦24′36.9′′ 1567.0 1.6 4.4 8.1 ± 10.5 48.0 ± 33.8 5.3 ± 9.8 32.5 ± 88.4 6.8 ± 19.7 Bar 0
228 3h19m38.39s −19◦24′35.7′′ 1584.1 2.2 5.6 5.1 ± 2.6 25.3 ± 8.2 3.7 ± 0.8 6.8 ± 7.7 2.1 ± 2.2 Bar 0
229 3h19m37.94s −19◦24′35.4′′ 1580.6 1.8 4.7 8.7 ± 3.9 9.8 ± 7.8 4.0 ± 1.2 7.7 ± 9.6 2.2 ± 2.4 Bar 0
230 3h19m38.17s −19◦24′33.4′′ 1587.7 2.0 5.7 4.7 ± 3.4 <29.6 1.4 ± 0.5 - - Bar 1
231 3h19m37.84s −19◦24′32.7′′ 1585.2 2.3 6.5 4.8 ± 2.7 <29.6 1.4 ± 0.3 - - Bar 1
232 3h19m37.01s −19◦24′14.3′′ 1581.9 1.4 4.7 8.8 ± 4.8 <29.6 1.3 ± 0.7 - - other 1
233 3h19m36.59s −19◦23′37.3′′ 1578.5 3.1 4.9 5.6 ± 2.6 <29.6 2.9 ± 1.8 - - Arm 1
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